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PREFACE. 

Tiik various soctiDiis of tlicsc l{i‘|iiirts now cover tlic wliolc jange of 
subjects dealt with in tlic Hoeicly's Journal, lloports on Kxplo.sives 
qnd on Analysis ai)])car for tlu; lirst the former dealing with the 
literature of the pi'riod Iroin the lieginning of the war to the I'lid of 
IDl'.l so far as it is avadable. 

The U(!)*)rt8 on Cevaniies, Building Materials, and l<’ennentation 
for' l!)18, held oviw from V'olume Ilf, are also included, together with 
the Reports on these ,uli|eets for I'.d'J. 
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PLANT A1?JI) MA(,'T1INERY. 

\\y W. 15. Davidsox, Vii.I)., D.Sr., F.l.C., 

(■oKt^nU'nn) Cfu'ndfit, Ncuranllc-oib-Tffne 

The PonchisioH ol tbp armistice on November 11, 101'^, re-acted power- 
■fuily on the manufacture of [)lant and machinery for chemical industries. 
The large (lovernmont plants erected during the war for tin* manufac¬ 
ture of acids, low and higli cxplosivtvs, poison gases, and other military i 
necessities of a clieinical nature were shut down a few we<‘ks after the 
cassation of hostilities, and tlioir large stocks of acids ami other materials 
were placed on the gimeral market, as also vvert^ huge tpiaiitities of 
])lant, such as engines, dynamos, alU'rnators, pumps, n'torts, stills,, 
filters, (condensers, sulphouators, nitrators, ('te. In like manner many 
privtite firms who ]novid(‘d explosives and otlu'r chemicals for the 
Ministry of Munitions, and who in most cases ju'oduced the nitric and 
sulphuric acids necessary for the manufacture, had to slo]> making 
materials for war, either shutting down acid plants ('iitirely or curtailing 
their activities to an ('xtreme degree. ^ 

The result of this was a long pi'riod of stagnation.^ Nitru* acid was 
ie<juircd priueipallv only for nitrobenzene and lutrotolin'iie, dinitro¬ 
benzene and dinitrotolueiu' Theie was comjiaratively little acid to 
be treated for deniitration and e-oncentratum. and manufacturers had 
on their hands a veTy lai^e surplus of plant of iill kinds for these opera¬ 
tions.* No wonder that makers of chemical plant have complained 
throughout th^year^! tlie trenumdous slum}i in trafle. * ^ 

Other industries, not jiurely cliemical, have also^ beej seriously 
affected. For examjJe, c^^e-oven woaks and gas w'orks^ which, in 
almost every case, diaring tlic war were oblige(kto tak^* measuranjo 
extract benzene and^tolacne from coal gas in ^rder to supply the 
primary niateri3ls|jfor^he manufacture of jiicric acid and trinitrotoluene* 
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and wliicti also in many casi's undertook to make and sujiply pure, strong 
ammopia liquor for the f/ioduction of ammonium nitrate, liad to choose 
whctlier they stoi)pc<l these processes, or continued to make ordinary 
benzol f(?t motor spirit and dye-making works, and ammonia for pur¬ 
poses' other than explosives. As a matter of fact ncarly„all the coke- 
oven works continue reeovering benzol as before the war, and several 
large gas works have decided to keep on their new plants. It is probable 
there are very few ]ilanls eontiiuiing'to make strong, jmre afnmonia. 
Ihpior, however. In not a few instances second-hand gas wa.shers and 
other ap]ijianee.s ha\e changed hands diirirg (he vear. 

'J'aking the situation as a whole, it i-aii he said that surplus of plant 
and all kinds of sjiares has been so great that eoinparatively lew orders 
for new plant were placed until the year was well advanced, and then 
mifortunalely the moulders’ .strike, starting as it did in Se|itember laft,' 
absolutely stopjied the manulaetiire. of eastings of every fort, thus 
further jeopardising jirogress. At the time of writing, this strike is not 
yet settled, and it is dillicult to see how many chemicalmanufacturers 
could har/c carried on as well as they have done, had it trot been lor the 
slackne.?.> in trade and the large acciiimilatiops in jilant and machinery 
throughout tluu country, Alanufaetuiers of acid-resisting metals, 
silica-ware, ehemical pottery, and brick linings, who responded .so yvcll 
to the heavy calls made on their resoiiiees during the war, have been 
hard hit. These nianiifaeturers can in .some cases revert, to peaceful 
pufsiiit.s. The Thermal Syndicate are, for examph', turning their 
unrre.s into laboratory .ipjiaratiis, electrio insulators, furnaces, lanip 
globe-s and shades and such like, whilst some, pottery makers who 
, turned out quite goml chemical earthenware have reverted to the 
manutiicture of articles for common use, such as jam pots, etc. 

The large and costly Oovernment jilants erected for the manufacture 
of oleum have been at a standstill and no one seems to know what is to 
become of them. Unfortunately they were designed lor the catalytic, 
oxidation of the suliihur dioxide obtaineil by the burning of arsenic- 
free sulphur, and their conversion into |iyrite8-biuming plants would 
certainly not be. atteiiTled with anything like the success they enjoyed 
while burning 8ul])hur. However, it seems a pity to see them lying 
idle when the sulphuric acid stipjily of the country is beginning to show 
signs of failing to suffice for all needs. • 

* Again, it is almost tc^ be regretted, from a purely chemical jioint of 
view, that circumstances aro.se which preveSled the continuation of 
the impor^nf wdtk started in this country on fl^e fixation of nitrogen 
pud the ox^dati^n of ammonia on a large scale to nitric acid. A dozen 
or’so small plants were put iii^ operation *i], tGc North of England by a 
■V^prlfshire firm duriny; the iiast eighteen monthl, for the oxidation of 
ammonia to nitric a«id in the manufacture «f cfiambcr sulphuric acid, 
•^his system having been rccoinmeiidcd by the Mibis^r/'ot Munitions as 



PLANT AND MAOHfNEUV. 


a substituto for tfic ordinary inctltod of nitric acid from iiit-rato 

of Boda, in order to conserve the sin»|)lics of ffe latter. 'Pliese ^ilants 
have worked well, it is statAi.’lnit wlictlhM- tliev will continue Jo fie in 
den^uud or not will no doujit dc|M*nd on Ihc respective market juices 
of ammonia, sodium nitrate, uinl siilplnnn- acni. "to descrilie the jilant 
briefly. The air and ammonia mixture, conlaimne alMUit. U)'\, of the 
latter, both }'ases bcinic iiiet(‘r(‘i\ by rotary meters, is conveyed tlnouj^h 
c©st iron ])ipcs. It is usual to l*dtci the air liy drawing it tlnoiieli a 
steel box contaipinji wood wool The mixlnic tlicii passes thiou^h 
platinum {iaiize. 1’liis euii// consists, ui the cas<‘ of small imiks, dcal^ii}^ 
with the eijuivahmt ol U cwt. ol sodium mliatc [icr d.iy, of one leclangn- 
lar piece, in. bv fli in., folded into torn so that its dimensions are 
in. by in. It is made of wire 0-0(125 0-005 in. diameter, and there 
ar^ 80-100 ineslu'S to the bne;u' inch 1'lie ^auze is tied across its 
surface bx^-two or three strands of the wire, and is jdaced between two 
washers of asbestos board, uv hetter, nickel-chrome sheet, which lit the 
«niall eonvertur chamlier. To start working, the ^auzc is tirst heated'’ 
by a jilumlief.'s blow'-jiipi*; afterwards the rcai tion keeps it at 9. i-horry 
red. The rotary meter for the air should li.ive a capamly of'itt least 
20(K) cubic feet per hour. The mixture of ;;ases is jiu bed llinuijih by 
nicinis of a low'-prcssure fan blower capable of workiiij; ajiainst about 
8 indies water pressure. The small i-onverter cliamixer was at tiist 
made of aluminium or enamelled iron, but ca.d. iioii has liecu b>un(l to 
answer bettiT. After the converter comes a small coobn*^ system, 
consisting of four horizontal lengths of 2-in silica pi]>c and an carthen- 
warc drip pot. The apjiaratus is \er\ simple 'Die chief trouble is 
the usual one with catalysts- they do not last for ever. ^ 

Another factor which must have had a strong inibicnce on the trend 
of opinion regarding the real utility of new appliances, patentcil (►r not, 
designed for labour saving, is the stixidy rise in wages that has be<*ii 
taking place during the last three or four years, a lise which even yet 
does not appear to have reached finality, l^'actorv owners are obliged 
seriously to think of the cost of liandUng matmbdsjif ail kinds Labour- 
saving devices which wane, formcily ruled out of court^, on aicount of 
heavy initial expenditure as veil as buih rcjMirs and maintenance 
costs, have now been rocousiili icd. Lnfuitiinatelv. the prices of iron 
and steel, crude and finisbeil^. lane also gone up to astomshingly high 
(figures, while the cost of spate jiarts uiul lueclNinn.s wnges hav'e kept, 
pace ^itb them. On the whole, however, there is, and will be, a 
greater tendencyriu ch^«ndiMl factoiies than formerly to disjflaiip ordinary 
labour by machinery, and, further, a greaU*r amount <^f stijjly will be« 
given to the design and gua^jfintecs of an^ new apparatus put in. The 
present prices of indrfstrial coal - about three tifnes wlait they 
before the war—are i^so •I'onipelhng chemical iniinufacturers to join 
hpartily in the gen^raf crusade against waste of fuel. Apparently as ^ 



RU’ORTS OK THE rnOOBEHS OE ArPLIEI) CHEMISTRY. 


■ lo' 

result of tliese influences, lal-gc. water-tube boiler installations of the 
bost^kind arc being inft'orluccd in .some big works, with all the acces¬ 
sories ^ueclianical stokers,* eeonomiserj, superheatera, feedwater 
heati'ra, eireiilators- fhat make for fuel economy. There, is no djubt 
that water-tube, borlefs gain a few jioints in thermal efficiency over the. 
ordinary Lancashire type if the water is at all suitable or can be made 
suitable by softening plant, though most engineers prefer the, latter for 
ease of running and maintenance. Ln so e large installatioifs known 
to the writer, pneum.itic (eai uimi) handling of the (,-linker and ash is 
rci^irted to in ordi'r to save, labour, and, while the coal supplied remains 
in its present very "dirty ' condition, eontaining as it does a large 
proportion of bats and dro,ss, such a .scheme will no doubt be very 
prolitable. The large clinker is broken up on grids and is carried away 
with the ashes through iron lapes, by K\iction produced by an exhauiiter 
of the Roots type, to a eomnion ox’erhead .storage bunker whence 
delivery is made bv gravity into railway wagons. There is heaiy 
'erosion of the pipes at bends or corners, and there it is neeessary to 
increase the thickness ol metal and preferalily to use the. harder man- 
ganese'steel. Capital charges, jiower, and inaintenanee, total up to a 
high figure 2.s'.' (ii/. per ton of ash or more unless the )ilant is a very 
large one, or the coal is very high m ash. • ‘ 

In the prodftelioii of eleetiieity on a large scale, say ItWM) kilowatts 
and over, steam tnrlniies find most favour in modern works, and on a 
eliemieal works where, there is .i demand for hnv-|iressure jiroeess sti'am 
tile liirbiiie is so designed as to work eoiidensing or non-condensing 
aiitomatu ally, and to pait, on the low-pressiire. side, with a portion or all 
of itj steam at any desired pressure (20 10 II). is usual) siiilalile for loiig- 
distanee transmission. In this way, the turbine acts as a governor or 
steain-redueing valve, ami the low-j'iessiire steam sent to do process 
work usually retains about ol its value as a heating agent. Wlien 
the .steam is sup|)lied to the turbine siiperbeated, as it oiiglil to be, the 
loV-pressiire steam will leave the tiirliiiic with sufficient superheat to 
carry it long distances at least a quarter of a mile— without any loss 
in eondoiisatio(j, provideil lirst-elass insulation of tlie steam yiipiiig is 
proviih'd. When there is a large, demand for low-pressure steam, such 
as, for example, in the, ease of tin' iiianufaeture of Mond gas with 
ammonia recover^' where the steam enter'yig the iirwlucers need liave a 
• pressure of only a poind or two [lec siiuare inch,It is by far tlie most 
economical plan to utilise steam engines instead ol I'leetrie nidtors to 
provide i*?ehaiiual energy, and to work flietn nnii-eondensing, sending 
)tbe exliai^it strain* to do the, process work vvliere it is tlie latent heat 
which mainly counts. In tlws way the stj^dm ceiisiimption for a given 
barec-powiTTs rcdin^d to about one-liftli or oiictsixtli of what it would 
be were coiidensiiiff engines used and liigh-^iressure steam supplied to 
rthe process. One thing that is sometimes ovcrfooljed is the necessity 
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ot provirtiiig large enough mains and sciv^coa to carry tl\o low-pressure 
steam. If tljis point is not attendiMl to the j)rocess may sulTor 'n\ the 
rate of heating. The ahovf^ primiple of aiming at using stcji^n for^a 
dotyblo purpose is a strong ig^gunumt in fa\our oftlic water-tuhe boiler, 
.which will work safely at 250 300 lb. pressure as again.st 150 170 lb. (or 
the Lancashire. 

'I'he opening of the werld-Venowned (lerman eheniical faetories, 
Hi^uated^on or near the Khnie, l(/lln* inspection of the Allu‘.s undcu* the 
terms (d the armistici' gives us a \vele<»me insight into the piogiess made 
in chemical plant and luaeh^m-rv Ity our late imemies, not or.-iy durhig 
the years of war, but also dining many \eais 1 iiat hal up to 1 he oiithreak 
of war. The written and verlial rejiorts that have cdmi' fnmi chemical 
and eiiginecu’ing expc'rts who visited the (leimaii eheinn-al works in the 
ne valley, wlien summed up/ lead to several important eoneiiisions. 
Tlie plant-'uai machinery an<l geneial iMpiijinumt of these' gn'at faedories 
arc min'h more immi'iise in extent, and more eoinpleti' in I'vriv detail, 
than they werc.hefore tin* war. In making th*' large a<lditions to plant' 
for the puTpese, in the liisl phue'. of jiioviding munitions of waV. then* 
was always in evieleiu e t lie strong iilO'rior motive of plai ing the fiVrman 
chemical industiies in a )>osition of so greatly e'liliance I siipt noiitv as 
td iKake them pra<lie.ill\ invincible in the coming comix'tilion for lh<‘ 
world’s trade in chemieals of all kinds, unless steps should lx* taken hy 
ptlie. Allie's to huihl up and fosti'r on a proper scale their chemHal under¬ 
takings, es[H'ciallv those (onneded with line* ilmmuals, <i\rslulfs, and 
geijeral organic products It is not so nuieli that iIk' (h'lman .ipparaliis 
and maeliinery an* su|x‘rioi to ours, for it is gcnerallc agnxxl that wi' 
have not lagged very far liehind in tins lespc'ct Noi ha\<' we nui^'h to * 
learn from the (Jermans in the imdliods of handling materials on a large 
scale, m steam and eh'i lruitv gc'iu'iation, or gas inaniifaetun', or in tlu' 
transport or transmission of steam. ehM-tiieily. w.iler, gas. or a< ids. It 
is rather that (rernian eliemists diiiiiig all these* vc-ar^ of rxjx tieiae and 
monopoly in the nianufax tiire of nunn'rous cheniu al piodia Is ha\c' lieeli 
evolving the, types of plants inoM Miitahh* for their resjXM tive purposes, 
an<l now have at their (omiuand working, or nadv to^woik on short 
notice, all the large-scnle apjtai.ituh thev lecpnie lor the pioduetion ot 
enormous ijuantities of guai oiie el pine' ami ^t.ln<lar<l 1 M■d elu'inieals, 
which will satisfy‘N'verv le-a^emahle* re'ejuireme'ut . N^lmieas e ouutries 
Jike our own have srtll to jilough the lonely furrow of inve.sligation • 
and rAearedi, as well as elesign, and creed plants siitlie iently large to 
give us anythiivg !ik(^*a •ehS.m-e of comi’cting in tfio iTnevlu'mical 
trade. ^ ^ ** , * « 

In other words, we* have c^jr fair share- engineers, and engineering 
knowledge and experie^u e, but. wc' are woefully la(*king iiNwell-traiiw.d 
chemists, chemical resoai( l»and chemical enginei'nifg exjtericiice of the, 
best kind. There ^pcT^hose who maintain tiiat the chemist had in the 
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past too mucU voice in tne design of chemical plant "n (lermany, and 
that this accounted for a certain lack of progress in plant design that 
niiglit otherwise have been anticipated. ‘They point to the more recent 
installations as evidence of a freer hand for the mechanical and ijoii- 
structional engineer, ft can be said without fear of contradiction that 
the (leritian chemical industries retain their liigh reputation for the 
quality and finish of their plant and 'machinery, and for the careful 
attention pai<l to their maintenance', and to every detail of process 
working. While our engineering firms have succeeded fairly well with 
castings hjr retorts, stills, etc., and can cop^ with steel work of all kinds, 
they are still a long way behind (lermany in the satisfactory enanielliiig 
of apparatus to resist acids and in the I'asting of large vessels of 
silicon-iron. In some of the (ferman woiks there arc in use vessels of 
silicon-iron 7 feet in diameter and 2 inches thick, liarge pots of special 
stoneware are in cominon use for the transiiort of acids, am' enamelled 
drums are employed lirgely for carrying oleum, and thus a purer pro¬ 
duct can be delivered than is possible when ordinary steel tank w-agons 
are employed. Furnaces on the (ierinan works, as far as we can learn, 
are of quite a simple design, jirodncer gas, generally made without 
ammonia reco' cry, or water gas being employed as heating agent. 
The gas iirodiicers have, for the most part, mechanical rotary hearths 
and work with brown coal. Steam plant is of quite ordinary type, 
Lancashire boilers working at 100 lb. pressure without superheaters 
being the general rule. Klcctricity is mostly generated by steam 
turbine and is usually three-phase. The electric motors are also three- 
phase as a rule, rotary converters being installed only when direct 
current is required for electrolytic proi'esses, such as chlorine manu¬ 
facture. In filtering operations very large filter-jire.sses of the well- 
known Dehnc tyjre are still in common use. The plates are sometimes 
as large as .h feet square, and hydraulic, pressure is used in closing the 
presses. It is also a common practice after filter-pressing to drop the 
cakes into a tank, mi.x into a slurry again, and re-lilter, this being done 
to effect better washing of the cake. Owing to the dearth of suitable 
filler cloth duijng the war, vacuum filters have had to be largely resorted 
to, the filtering medium being porous clay tiles. As drying apparatus, 
the Passburg vacuum dryer is still in favour. Hot water under pressure 
is sometimes used as the medium of heating for the sake of better con¬ 
trol. The noveT IluUlard apparatus is’ sometiiftes applied to pasty 
masses. This consists of a long belt conveyer made of wire wc /en like 
a wire m.atfless!' The paste is forced int» the Tijterstices and carried up 
a shaft tjirough which hot air is passed; on its return journey the dried 
solid is knocked out by taj)<(ing. Eva])Ofator^ apiiear to be mostly o£ 
^e vertical long-tube type worked in douHc or quadruple effect. 
Grinders are of many different patterns to«8uif conditions. It is note¬ 
worthy that Krup)) & Co. obtained special stfel.fot making the ball 



PLANT AND HACRINERV. 


• >13 . 

mills, which thef turned out in large nBiubera before the war, from 
Hadfield'a of Sheffield, ' , 

In the TOinidete removal* of duat from gases, the modern ^lerman 
' woi|Jca have paid special attejrtion to electro.static deposition. I hua, the 
.latest oleum plants combine tbe advantages of> Cottrell elcctn/static 
precipitators with simjililication of the filtering a|)paratus, tbe cumber¬ 
some cok(‘ or (piartz Klters usually found on oleum plants being almost 
entirely dispensed with Some of these ])lants are of Amerienn design 
and must have been erected not long before tbe war starleil. 'I'be 
efficiency of removal of dust carried by the gases leaving the pyrites 
burners requires to be very eomiilete is not good enough) if the. 

platinum contact masses are to retain tiieir activity for years. The 
precipitators are, therefore of ample size and .so arianged as to stop the 
pyrites burner if the high tensiijn electrical supply should fail. 

Turning»iiow.to the inventions of chemical plant and machinery of 
the past year, a.s recorded in the literal lire, it may be said that if there 
has been a waqf of jirogress m tin' eoiistrm'tion of new plant there, has' 
been no laeUof ideas lor improvements. There are over o!')!)qiatents 
dealt with in the Journal under Section 1 (I’lant. and Machinbfy) for 
1911), being about 2 . 0 *',, more than the previous year. >,\Vere it not for 
unawoidable delay in piihlishiiig patents one would expect to find a 
diminution in the miinber insteail of an increase, owing to the well- 
,known fact that during the war many teachers of chemistry and other 
chemistry .students took up iliities as woiks’ eheiiiists, and many of 
th^se returned to their former duties when the (lovernnieiit and other 
plants providing e.\'|ilosives, etc., were shut down. 

The subject of furnaces claims the largest number of patents, and will , 
no doubt continue to <lo so liaviii,g regard to the iiuportanee of coal 
conservation. It is a very diflieult matter to .idjudieate cm the merits 
of the various proiiosals, an actual working t.ri.il being in most, eases the. 
only te.st. There aie several designs of regeneialive fnni.iees hut 
nothing calling for special mile. .\ regeneialive mnllle [iirnaco, 
patented hy T. \V. H. llutehms,' is ananged in a rc'imirkahle way, six 
muBles licing lixed in a eirele round a gas producer. ^V'aKes are pro¬ 
vided so that each mnllle eliamlier iiiay he eoiineeted with the adjacent 
chamber or with a isnssagc' h 'ding from the piodneer. Valves arc also 
provided controlling air iiihis to the muilh' ehambers and outlets to 
»the flue. The fiiniaTe is to be worked so tliateme mnllle at a time is,' 
openwf for diselnuging and reeh.irging, ami tin- air siifiply for the 
working mnllle^ is li^atcsl •by passing through tw% iBiayihcrs. A 
furnace for the. use of hyiiiil fuel has heen patenfed (jy D, Wright,^, 
and one by A. K. Windle,'’ lyid tlieie are Rthers tor the use of powdered 

1 Kilt Pul. lgoi»:i; ./., Itllt). In* 

•> Kn? Pa«. Ig.KKII; ./., Hill), :t!)7v.» 

•' Ki*. I’.il, m.tni; ./., ItHlI, Stic / 



H 


nEPORTa OV THE PB0QRE8S OF APPLIED CHEHISTRY. 


fuel.' K. Podszus ® difBCtibes what would appeaic to* be a useful 
small-^soale furnace foi'- temjHiratures ranging up to nearly 2600° C.; 
this°is made of blocks of fused zirconiaEfiieed from iron, about 1% of 
boric, a?id being added to facilitate the binding of the blocks \dien ' 
heated. Oa.s burner* are used, the orifices being niadi^of well-burnt 
zirconium oxide. The burners are su|)|)lied with air or oxygen under 
pressure, heat recuperation being ol)*ained by <;oiling the sujiply 
pipes in the, space surrounding the furnace. • , 

A furnace has been patented by N. Testrup*' which consists of a 
flat, horizontal chamber [u’ovidcd with a cojivcyor for carrying material, 
such as <’oal, through the furnace. 

Suggested improvements in drying ap|)aralus form the subject of 
some seventy patents, notices of which appear in ' the .Tournal. A 
simple method of treating sludges is p.atented by A. P. Laurie.' '^1% • 
slurry is frozen, and then thawed, and the liquid allowed to (^'aiu away. 
Precipitateil \)ignicnts treated in this way dry to a powder and not in 
.cakes or lumps. ^ 

An iatercsting diving apparatus is that jiateuted by M. F. Loewen- 
stein.*'- It consists of a number of conveyors airanged one, above the 
other in a lasyig. Itetween the carrying and idle halves of each 
conveyor are placed hoiizontal jiipcs conveying hot waste gases; ^icse 
pijies aie enclosed bv plates forming chambers through which air can 
be blown, the air leaving through jieitorations in the upper plates^ 
intmediately under the material to be dried. .A somewhat obvious 
method of drying is that proposed by L. It. t'hristie,'' who jiasses hot 
ga.sea first along the outside of a rlouble-walled rotary drum and tTien 
through the inner shell, the material to be dried passing through the 
annftlar s|)ace. What looks like a useful apparatus has been jiatented 
by C.' 11. Mei.ster.'" This is said to be suitable for lujuid, semi -solid, or 
.solid material. The reader must be referred to the full description. 

Several papers on filtration have been read during the past year. 
That of L. Fabrc " gives a very useful account of the, modern methods. 
In France continuous rotary drum fillers are in common use for ordinary 
sludges, rotarv driiniS with drying sieves for crystals, or rotary clarifiers. 
In this count r^' we adhere to the old-fashioned tiltci-press, while, in 
America open tank filters are in greatest favour. The ordinary, rotary 
filter is rotated, half submerged, in the tank contaijung the mfid to be 

‘ Kng. Pat. 120212; J., 1019, +I!)a. 

aiiyew. Chvm., 10J9, 32,|I4(^; 1919, 1U(\. 

“ Kiig. Pul. 129758; ./., 1919, (i70.\.*« 

•I Eiig. Pat. 121:172 ; ./.. lOU), (il.w 
« Kng. Pat. 12m48; ./., lUI!^450.w 
» 11.» Pat. 13181;i:i; 1U19, 88.5 a 

(Ic* Pat. :tl2424 ; ./., 1919, (^74,v.*' 

“ Chun, el Iml., 1919. 2, 7.79; ./., 1919, 7(nA. 
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filtered, whicli* is joiistantly agitated. Tin; aiyJicatioi) of if'\'ac\uim 
causes a cake to form on the surface iiiiniersed, the li(iU()r passing 
through the cloth to the cenljfa^valve. The .surface of each sectiout'an 
be sprayed with washing li(jui<l as il lises, and the<cake can be r('i»)vcd 
by (Annj>ressp,d air or scraped olT as it dc.scends oji the other side. .\ 
rotary filter, C feet in diameter and d feet wide, is capable of dealing with 
, 30 tons of dry calcium carbonat(* from a caustic soda |)lant ])cr ilav of 
'24 hours* • 

?)pen tank filtration has alic.idv been biielly referred to. The 
filtering apparatus used (■.oi\s|(Sls of a number of filter leaves (tubular 
'• frames covered with filter (doth) suspended fiom an overhead trarelliilg 
crane. The interior of e.ndi leaf (an he put into communication with 
either a vacuum jaiinp or a suppiv of conipre.sst d air. The leaves are 
dipjicd into the tank containing the mnd to be filteied and a 
vacuum is aj)])lied. When the, cifke is sullicienlly thiid<, the leaves are 
lifted out and (li|)]icd into a tank conlaining the washing liipiid whhdi 
is draw'll through. The li'aves .irc again Idled out ,ind siisjiendcd o\;cr 
the sludge tank, and the cakes .iic ivmotcil b\ (ompressed air Jilown 
through the interior of the leaves. It is iisii.il 1o employ caiuas iijotlis 
for neutral and alkaline liipiids, Momd metal gauze fin Mat laustic 
liquids, and woollen f(dt for aiids. Tlii‘ filtei' leaf 1 v|h' is speiially 
siiitafile for metallc'-gie.d operations, and in the latest designs can bo 
*used to filter iiiider picssiire, as W(dl as v.icuum, by ciii losing the tank. 
'■* .Attention may be drawn to tin- coiupiessible fr,lines pateuted by 
J, Turner and 11. (i. I’arker,wdueli are designed to pel niit the sipiei'z-' 
ing tmt of water from the filter cake by hriliaulie pressiiie The 
mechanical dilbeiilties in this ease seem rather givat. 

Finally, the new filter plate, designed by AV. Furness is worthy, of 
note as we ladieve this is finding considerable scojie. In tins design 
filter jianels of earthenware, nr other acid-resisting material, aie eiielosod 
by the frame. The jianels have vertically grooved .suifaces, the lower 
ends of the grooves cominuuieating with the diseharge idiaunels. 
Farts of the frame e.xposed to thi- action of acid are protected bv lead 
or other suitable covering. “ 

Wooden filter presses can he used with siiljihunc acid lujiiois uji to an 
acidity of about 30%, but niaintimanee is heavv. 

Amongst patcnteil novelties n, lushing and grinding only two or 
three designs appear to merit iftti . iion. griinling iflaelnne brought 
ollt by J’. W. Lyon and >. Itos- '' consists of a lylinder. having a 
• 'rotating cage, provided with ripli.d slots. (Irinding lolkns ore cairied 
by links the ends^f whTch can be pivoted at any piiint in iftc slots. 
The ground material is diseh.iigfd through a grel oei iipyiifig about ■1(1% 
• % * 

Eiij; I’at. I2.V)S!»; ./, mill, ’ll(.(» 

»■' Kiig.«’at igtiiTt, ./, mm. , 

" EngaPat. tglgoii; / mill. ;i:n 
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of the circimiference of-the cylinder, and a slight vacuuifl is maintained- 
in jihe discharge condfrit. Air is admitted into the cylinder and passes 
through to the outlet periodically, so that heavier material may fall 
back from the discharge conduit into the grinding cylinder. The shaft 
is mounted so as to allo-vv of vertical movement when material accumu¬ 
lates in the bottom of the cylinder. 

The ball mill of C. Candlot is divided into two compartments, 
separated by a sifting deviw. The jueliminary grinding is d, -ne in the 
first compartment; the material then passes to the sifting device, which 
cpnsists of superpo.se<l screens arranged in the form of a cone and 
shielded from the action of the halls. The fine.? pass through to the 
finishing eomjtartment and the coarse portions are returned to the first. 

A rotary pulveriser, patented by A. li. Davis,’® ts [uovided at one 
or both ends with a chamber divided into two coinpartnients by a 
screen. A current of air is used to carry the finer particles through the 
screen, blockage of whieh by the coarser particles is prevented by a 
projecting disc, carrying vanes, which is rotated close^to the screen. 

There are ooniparatively few new patented ideas on,the subject of 
coohng and condensing, and there, is nothing which we think calls for 
special remark. 

In general washing apparatus, d. II. Borrraann ” gives an account of' 
the remarkable success attending the use of Kuhierschky’s system of 
spraying columns for washing gases with li()uids, or one liquid with 
another (immiscible), and in distilling, tar separation, cooling, etc. 
Chemical niamifacturers might W('ll ado[it a more progressive attitude 
in gas washing. Sometimes, half a dozen cumbersome towers, filled 
with coke or other jiacking, are erected for the e.xtraction of ammonia 
or'benzol, or other vapours, giving poor results and setting up heavy 
back pressure, when a single modern sjiray washer would do the work 
more efficiently and with practically no bai-h pressure. 

For the fractional distillation of mixtures of liipiids which are miscible 
with water, for example, light tar oils, A. (loyvaerts, F. Ifecquevort, and 
H. K. Bossut have patented a (ontinuous method. The mixture of 
liquids is fed into the first of a series of stills to which open steam is 
Bupi>lied. Steam and oil vapours jiass on and are fractionally con¬ 
densed in the next still, anil so on ; the vapours from the last still pass 
through a condenser. It is claimed to olitain by one distillation of 
crude benzol, i-omivercial benzol from the t-ondenser, oonunercial 
toluol from No. 3 still, naphtha from No. 2 still, and creosote kom still 
No. 1 


Rng. Pal. ll.WZt; ./„ l!)lP..(nA. , 

Knjp Pat. l-.>S071i ./., PJl!), .5lilA. 

Z. gmjrw. Clnm., Iftl!), 32, H»; .1., 1919, .-)21a. 
Knjr. Pat. 120940; ./.. 1919. ‘«2a. .. 
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There are'ovei a duzeu [lateiits of im^iroremciits in refiigi'iating 
apj)aratU3 and a similar number relating to oentrifugal nuu lnno^ 
Klcctrostatic deposition af (fust from jjises has been receiving prions 
consideration during the past year or two, and Infs already been applied 
in\ few instances to the separation of soliil matter from blast furnace 
gases. A large new iiistallation, de.signed by the J^odgc Fume Deposit 
Co., is about to be started by tlte Skiimingrove. Iron Co. K. H. Thuiii '• 
jjgconuifends tliat in large jilauts The |irecipitators should he divided into 
inde.]jendent si'ctions, each fully eipiippcil with 1 raiisformers. rectifiers, 
etc. He, suggests the necessity of ensuring that the jirecipilateil maUn'ial 
should be rendered conducting by adding a du.st like carbon, as a thin 
lilin of noii-conducting material has a powerful intluence on the elec¬ 
trical resistance‘of the gap between the discharging and collecting 
tli^lrodes. Mechanical taiijiing, or compressed air, should be employed 
to removi^ the prceipitatc from the tieater, cither at long intervals 
by stopping the current, or at short intervals without stopping. A 
method of reiiflering the dc|iosit electro-conductive by retiirningr oi» 
adding a pecientagc of dust to the gases entering the precipitlttor has 
been patented by Huntington, Hcberlein and Co.'-" A high eHfciency 
in denling with blast-furnace gases is not es.sential. 4uit, as already 
polluted out, it is most, essential in protecting platinum catalyst, from 
poisoning. 

An ingenious method connected with electiical sejiaration is to jiass 
the gases through vertical pipes, which serve as the receiving electrodes, 
and are suspended in groups of four placed close together and 
eqiudistant from a common centre.-' 

The subjects remaining to be dealt with under the head of plant and 
macliincry include air jinrifying, emulsifying, ex])ressing, extracting, 
fireproofing, giading, heat I'xchangi', insulating, mixing, pumping, 
sampling, setiarating, storing, sublimation, etc , for all of which patents 
have been granted during the past year. A few items of interest will 
be. selected. 

A patent has been griTnted to ,). \V. tiiiichley and tl. (iorton for 
an apparatus for expressing li(|uid from peat and othei^fibrous or car¬ 
bonaceous materials. The in.ilerial, after being heated by hot Jluid 
which does not make direct coni.n '. is ]jressed by two annular |iistoiis. 
In a later patent by . 1 . M'. lliia i-i >- the pressed material is e.xtruded 
from a cylindrical clftiiubei by way of nozzles fitted with dies of such a 
"size that the necessarv pi/ssiiie ,,iay be maintained within the chamber. 

/ . • 

Cl Chem. and Kmi , llllil, 20, all; .7., 1910, lli3v. 

"I Eng. Pat. 127119; ./., I919f .'IZa. 

“ Huntington, HebctleiiianifCo., and H. CTlinghaui, Eng. Pat. 122634; J, 
1919, 164a. • 

« Eng. Pat. 123774; J., H>19, 275 a. 

»» Eng. Pat. 126672; V., 1919, 397a. 
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Liquid ia p'rcvioualy cx])tess»d from the material by crntafit with plates 
of rigid porous material. An ingenious extractor which can also be 
used .8 a dyeing machine haaebeen patew.tail by British Dyes, Ltd., J. 
TuriiorJ and T. P. K.* Crosland.-'' It consists of a cylindrual vessel 
containing tlic liipiid in tlie lower chamber, and the solid to be extracted 
on a tray litted air-tight across the middle but communicating with the 
liquid by a number of [lassages closed <liy valves which operate auto¬ 
matically by the admission of air or'steam. This provides i'or con¬ 
tinuous extraction. 

In the ^recovery of volatile solvents, 11. J. Pooley and (1. Scott and 
Son have, patented apparatus whereby the whole of the air or gas 
in a heated drying chamber is circulated rajiidly hy a large fan, and a 
small proportion ia continuously removed by a small fan, jiassed 
through a recovery plant, reheated, and returned to the i-hamber. 
Heat is conveniently a|>)jlied to the air or gas at a \)oint in the auction 
pipe of the large fan. 

, A'patent by the Warme-Verwerlungsges. m.b.H.-'* iirpvides for the 
recovery of the, heat of liquid slag, granulated by air, the heat being 
used tC rai.se steam in a tubular heat exchanger. 

There arc twp useful papers on heat insulation and lagging materials, 
one by J. S. b’. Oard,'-^ and one by li. Thomas.-" Both authors agree 
that magnesia is the. best insulator tor retaining heat, though their 
figures do not agree well as to the comparative efficiencie.s of such 
materials as asbestos, slag w ool, etc. One concludes that a covering of 
more than lJ-2 inches is of little value, and that steam pipes of small 
diameter (|-1 inch) should be covered only with the best insulators. 

Wire cloth is finding extended use in the chemical industry.^'-* Heavier 
grades are rcjilacing perforated metal as backings for strainers, centri¬ 
fuges, filters, etc., having tlie advantage of gi'eater air apace. The 
finest cloth made in the United States ia 250-mesb, but cloth as fine as 
350-4t)0-mesh has been made in Germany. Wire gauze of 2IX)-mesh 
will retain the w'ater from a mixture of water and light oil, and can be 
used in 8e])arating them. Both water and oil'will |iasB tlirougb cloth 
of 180-mesh. The ch'ief dilliculty with wire (doth is keeping the ojien- 
ings uniform w\cn it is bent or rolled. A jiatented design of spfital 
overlapping is said to get over tins difficulty. 

We weleotm* the <level<)))ment of “ A New Priijio Mover ,of high 
•eUieieney and BrTtisli vrigin,” ™ This refers to a new internal com- 

Eng. ixt. KS77t; J., 1910, 27.7a 
■-'* Hiiif Eat. 127900; ./., 1919, .722a. 

(!cr.*ivt.,;)ll(i39; ./., 1919, 851a. . 

Chem. TmIcJ., 1919, 64,; J., 1919^.97 A. . 

•’ J., 1919, 357T. • 

A. A. (.’ampbdk d. /nd. Kng. Ghem., 1919, 11^ 761; </., 1919, 863a. 

■s* E, E. D. Acland, d. Roy, Soc, .drla, 1019, 67 463;. d., 1910, 487 a. 
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bustion engine, (^signed by W. J. Still, utHiairtg either liciiiid or gaBeous 
fuel in its main working cylinder. The cylinder wall is about oiu^third 
of the usual thickness. The*cooling wSter of the jacket is alh^ed to 
risp e,onsiderably in teinjiijraturc and generates steam. The exhaust 
gaSes are similarly em))toyed for steam raising itnd also for preheating 
the water in the steam generator system. The steam thus generated 
is admitted on one side of the fliain piston, so that every other stroke, is 
^sisteit by steam. The steam*e.\hausts at a slight superheat, usually 
to a condenser. The chief advantages claimed lor the Still engine arc 
the following -At normal <oads the thermal ellicieiicy is at. Jeast 2.'5% 
more than that of any known internal combustion engine of similar 
proportions; niechanical stresses are reduced; the engine can be 
started readily against loads ; when using ml. the compression pressures 
• liei’cssary to ensure ignition ca|j be reduced by o•t% as compared with 
the Diese|»system ; a tlieriiial ellicieiicy of 11% is possible as again.st 
for the best steam turbine ; and aihblional steam gives a largo 
range of ovcripad. 



FUfiL. 

By ,J. T. Dunn, y.Sc., 

(loiixuUiiui (Uu’iiilsl, Newcaulk-im-Tijiui. 

ClIICMlSTHY AXl) COXSTITU'WON OF CoAL. 

WoHK on this (luostioii is jiiococding su'adily in various quarters, stno 
acc.unnilalion o[ facts ami data is going on, tliougli no new 'generalisa¬ 
tions, tliat would throw inncli liglit on the problem, have been arrived at. 

' W. A. Bone and Jt. J. Sarjant ’ have further examintd the, aetiori of 
pyridbio on coal, and lind that the, amount extracted is seiiously 
affected by oxidat ion of the coal (either ju-eviously, or by the ]iresence 
of oxygen during the, extraction), or by w'ater in the, pyridine. A 
Durham coal extracted in mevo yielded .‘52% to dry |iyridine, whilst in 
presence, of oxygen only bS'% was extraoted. On the, other hand, the 
corresponding figures tor a Barnsley hard coal of similar ultimate com¬ 
position were lld)% and 13-1%. The pyridine extract of the Durham 
coal gave, 52% of its weight to chloroform ; but this chloroform cxtrc.ct 
was cert.ainly not (as in Wheeler's view it should have been) a pure coal 
resin,. 

F. Fischer and If. Groppel heated coal for a while to C., 

then suddenly cooled it, and extracted in succession with jietrolenm 
sfiirit, heiizene. and chloroform. Much more was extracted than from 
the raw coal, and the substances removed by the different solvents were 
very different. Their nature has not yet been ascertained ; and they 
must, of course, be, largely produels of decomjio.sition of the coal at the 
high temperatr.re used, 

Marie 0. Stojies ■' has examined microscojiieally four se|)arated 
ixirtions of a handed coal tnim Hamstead colliery. These, provisionally 
called '■ fusain " (mother of coal or mineral'charcoal],diirain ’’ (dull and 
• hard), “ clarain ” (bright), and “ vitrain ” (brUliant, eone.lioidal fracture),’ 
could hi’ fairly,, well separated by hand, anjl sliowed dilferenens in 
structuro under the microscope, and in theil' effect on a photographic 
' jilato. T^. V. .Tidcswcll and R. V. Wheo'er examined chemically the 

“ f" 

■ /’roc Itoii. I'll!), A 96, U!); J., 1910, 752a. 

“ hVi AbhanilL ^ztir Kcnnlnim tkr Kohle, 1917, i>^66; J., 1919, 400a, 

■' 1‘roc. Boy. Snc., 1010, B 90, 470; idlO, •t52A. 

* C'/tem, 6V. 1019, 116, 010 ; J., 1910, 614^ 
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same four substances, b'usain they found to hh different from the rest: 
but vitrain. clarain, durain, in this order, sliowed diniinishiii}; moiatiire, 
increasing ash, and tliniinisliing activity \owards solvents and re^tnits, 
Tlley all gave, when destru^lvely distilled, similar inoduets in different 
quantities; iKid the aiitliors conclude that eaefi of them is composed 
of the same ” reactive, ” and the same “ inert " substances in different 
proportions, the ratios of reaejive to im'rt substances in the t.hri'e 
being iS proportion to the numbers 10, 9, 7. 

K, Fischer and his colleagues have worked at the action of various 
reagents on coal. Fischer lind II. Kiggemann have exteiwled tnall 
typos of coal the work on the action of ozone refen'ed to iit last year's 
Ke))ort. lilaek or brown, brittle, ,acid-re,acting, hygi'oseopie. substaius's 
were obtained, soluble in water or ah’ohol but only slightly in other 
ncsitral solvents, and decomjioaing at about 10<)'’('. with ('vobdion o1 
carbon dii».\ide. The quantity increased as the coke-yield of the coal 
decreased, .Inthnieite gave of its weight of these products and 
lost 8ff% ; evolution of carbon dioxide always occurred durii\g ozoiiisa-* 
tion. (Vlluh)se, graphite, coke, and charcoal did not yield'similar 
products on ozonisation, and coals freeil from bituminous constifuents 
yielded as much as the raw coal. It is only, fherefor(<( the “ humic " 
subitaneea in coal that yield them. When he.ated these products 
deeonqiose. and at yield substances insoluble in water, but. 

soluble in alk.alis. F. Fischer and If Trop.sch " bare endeavoured to 
determine the metho.vyi group in coed, acting on the coal siispimded in 
plU'nol, using pyridine to dissolve any methyl iodide ; in no true coals 
was any metlioxyl groiqi found, though lignites and (leat gave methyl 
iodide corresponding to 1 2",, of metlioxyl. The same authors' have 
investigated the hydrogenation of coals by heating with hydriodic acid 
in pre.sence. of red phnsphoriis. Hitumcn-like siilcstanccs soluble in 
chloroform were obtained at 20(1'0 , in anioiint rising fiom of the 
coal in the case of ant hracite to 70'’/„ in the case of a gas-coal or canncl. 
The .acid wash-w'aters from the process contain ammonia and organic 
amino-eompounds. and the nitrogen of the. coal is,coni])letely removed. 
By heating gas-coal to 281)'’ ('. instead of 21)0'’ (’, about of a colour¬ 
less liipiid resembling jietrolemii was obtained. S. lliljieit. If. Iveller, 
and It. Ixqisius" give the rc.sulls of t reaiing coal with acetic anhydride, 
and zinc' chloride, .aVid with a ijiixture . l .si.lphuric. anihnitiic acids ; and 
»J. Marcusson'* di,scu.sses the relatioiisbijis and'the behaviour towards 
varioti? reagents of cojf and of siilistances obtained from r.irioiis 

* Oen, .ihliiindl. zur KrntUiiis.'t i/t'/ I1M7. I, :t0 : 11)10, 

* Ibul., I91H, 2, 1.51; /, IDlll,'.52:1 a. * 

’ Ibid., 1918, 2, 1.54; 19lh. 8.5.51. 

* Ibid.,'v.l\l. 1 , 2 ->; .f.»l»l!l. llUU.r. 

» Chtm.-Zeit; 1918, 42,^:i7 1919, 98.V. /,. fon/ric, ovirm., 1919, 32, HU , 

1919, 350a. 
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natural asphalts, and classified as “ asphaltenes,” earbenes,” and 
“ earfioids ” ; but the many data thus obtained ean only yet be looke,d 
on as\ laterial which ean be useful for latch Generalisations. 'I'he last 
author also publishes work on the. hnmi ", acids produced from coal 
and lignite, fie, shows that, these probably contain a furan nucleus, 
and are ini.\tures of nitrogenous and non-nitrogenous acids, ile 
thinks that both the oxygenated and, tin* nitrogenous constituents of 
coal are derived from humic acids. * ' 

.WKA'BiiKia.NO -DKTRKronATioN -Si'oxI'.anhoo.s ('ombostio.v- - 
Stobaoh. 

G. 0, Jones " criticises Porter and Ovitz's conclusions, referred to 
last year,'- on the ground that there is no evidence to show that th^ 
coal did not actually lose weight diirint; the juuiod of storage, and that 
hence the lowering of the calorific value is not nece.ssarily a 'measure of 
the amount of deterioration through weathering, lie shows from 
'Porter and Ovitz’s tables that the average ash rises fro'iii (i-tt'Xj at the 
beginoing to 7-3"/„ after a year and HG'’/, after t,wo yi'ars, and conelndes 
that this is due to a corresponding loss of volatile substances from the 
coal. Porter i'n reply points out that, though the large bulks of 
coal concerned were not weighed, yet direct e.xperinients on siiWIar 
coals had show'll f.liat they dl<l not lose volatile matter during weather¬ 
ing; that most of the recorded work on the subject shows that actual 
increase of weight occurs, .since there is absorption of o.vygen and little 
or no evolution, at the ordinary temperature, of wafer vapour on-of 
carbon o.xides ; and that the e.xperimeiital errors in the .sampling make 
any/lediietioiis based on the asli-conteiit of little or no value. 

The.se eoiii'litsions of Porter's are coiitirmed by the work of R. V. 
Wheeler,'^ who finds that the gases occluded in weathered coal and 
removed at l.'j'G'. contain no oxides of (arbon, luit that at 100“ G. 
oxygen, carbon monoxide, andearlton dioxide are all given olT. When 
coal is artificially weathered by pas.sing air over the finely ilivided coal, 
the amount of absorjition (and of gases afterwards evolved into a vacuum 
at 100" C.) is (treater wlien dry air than when moist air was used. The 
first absorption of oxygen by ne.wly won coal is very rapid, but the rate 
soon sinks to a slow but long-eoiitimied absorption. Wlieeler concludes 
that the oxygeit tonns an additioii-eoNipound or “ eoiiijilex ” with 
some constituent of the coal, and that thii^ complex begins tp break 
down at lfXi“ ('«, both oxiiles of carbon being jifoduets of its decomposi¬ 
tion. ((*ompare Panic, mentioned in last ye'ar’!! Report, p. 22). J. R. 
Partington, Iwwever, considers tliat the oxygen is merely' adsorbed, 

Z. nni/nr I'.IIH, 31, 237; ./. lOlfl, <ISa.' 

■' Itiin, 3811. , ci |„„ I3IX. 3, 21.“ 

“ CImii. Hoc. Triim., ISll.S, 113, 945; ,/., 19^9, fi^A. 
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and Hoes not fonn anv roinpound : lie inainiams tliat tlie rajnd initial 
rate, followed hy slow and eonlinnous al'sorption. and also llie dilTc^euoe 
between jiioist and dry an'^are evulenres of adsorption. He eo^i<lers 
th4t carbon monoxide is#t]ie divert jirodiiet of oxidation of tbe 
coal, blit tlijfl. the dioxide is foiined oiilv witfi the ani of moisture 
(CO-f 11,0 - VO, h n,:or(' i-:»II,0 CO, ‘ 211,)-\vtien hydrogen 
is also formetl. 'Po this Whei'lei ^nd C. V. Tides\\(‘ll reply that oxyi^en 
flrculated over dnrain at. l(K) '('. took up no lixilrojfim : that moist 
mixtures of eailion monoxide and air similarly nriailated formed no 
hyilrogen ; and that mixi'd^ivdro^im and an sullen'd matInir lossjior 
gain of hydrogen : w hilst in all t lu'se expiaiments carbon monoxide and 
dioxide were lioth formed. Fmllier. tlie iat(‘ of absorption of oxygen 
Jj^y eoal increases as the tempeiatnre rises, wberi'as if it were an adsorj/- 
ti\*e action the rate should decirase, as that of nitrogen actually does. 

Wheeleif in the paper (pioted above, ileseribes experiments m whieb 
finely divhled coal contained m a glass tub<‘ was jilaci'd in an eleetrieally 
heated sandlia'^h. and air drawn oxer it. \s the temperature of* the* 
bath was grbluall\ raised, that of tin' coal rose conespondinglv,*so tjiat 
thermometers in the coal and in the batli sliowed a lonstant dilTereiice. 
After a certain temperature was vea<]ied, Imwevev. th<*c<)al rose more, 
rapitlly in tmnperatuie than the liatli (owing, obviously, to (“hemieal 
action of the air on the eoal). and the curxi's showing the march of tlio 
teinjieratures of the two eiossed. This crossing point was taken as the 
“ignition temperatuo'" of the coal The igmtbm tempe’alures of 
tliV'ty-two dilfereiit coals varitsl fiom 1(15 " 220 ’ C . and xvere liigher as 
the o.xygen-content of the eoal was less. 

The possibditi<*s of spontaiu'ous (oinhuslion and of explosion in the 
case of ]nilverised coal are discussed in tlie l•(‘J)Ol■t of the Ciii'l lb*seandi 
Board ,mor(‘ fully lefern'd lo latei on (p. 27). With suitable ariange* 
ments and careful woikmg tlieie is little or no danger from spontaneous 
combustion . liist. bc« aiise tin* amount of pulveiiscd fuel stored in one 
place need never be more, than about 21 Imiirs supply, and second, 
because access of air to and exit f»f luinit gases Jrom any l*ait of the 
bulk other than the outer surhue aie neces.saiily .so st*w. Instaiiees 
are quoted in wliieli powdered coal lias been stoied in Imlk for si'Veral 
weeks without any change: ami othci- m wbieh. ihough combustion 
has occurred in thV niuldle (.ft’ tin* m ’! has been^self-extingmshod, 
•and has produced no result further ilia-i tin* latring of the ei‘ntial por¬ 
tions. * Naturally, care ^fntuld lie taken to have the styra^- bin- out of 
the range of soirees oiorttsuli' beat. Tlu' dangeis (»f ex'ploWon from 
mixtures of coal-dust and air, ^ire mimmised in modern pjantit? in which 
cleanliness is a feature*; butR,'’ven in nldcf ])1.ints nnIu k' this danger has 
not been recognised, iw^l wlu're tlie wliolc installat1i>]) lias been thickly 
covered with dust, nogenofts explosions or lires hax^* occurred. In the 
“ Chetm Soc. Tram'., 1919, 115. 895; 1919, (iTU, 
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Holbeck system of distribution, a mixture of air and rdal-dust constantly 
circulates tlirongh the hiains ; but the proportion of air is much below 
thatv^eeded for complete, coiilbustioii, alid'the s])eed of triinspoii is so 
high that backward ('.)mmunieation of flapiea from tln^ burners is 'cot 
possible. 

(lOMBtJSTION OF FOET, FOR PoWER Pui!P(JSKS. 

The Conference on Power Plant in' Chemical Works, at tho Annupl 
Meeting of the Society, was, naturally, largely occupied with the ques¬ 
tion of the economical use of fuel. C. J. Goodwin took uj) the 
subject of waste-heat boilers, and gave examines of economics realised 
or realisable by utilising the waste gases from lime-kilns, vertical gas- 
retorts, and the exhaust from gas-engines to raise steam in boilers. He 
|)ointcd out that for success, the process must be carefully studied, anil. 
the type and dimensions of the boiler designed to suit: risually fire- 
tube boilers arc to be ])referred to w.atcr-tube boilers, as they do not 
allow leakage of air and consequent (iooling of the gases. , In a table, the 
"author, shows for I'oke-ovens, open-hearth steel furnaces, gas-works 
retost’S, regenerative glass-furnaces, and gas-engines, the probable 
efficiency attainable in waste-heat boilers, and the rcdiietion by this 
means in the percentage of the total calorific effint of the fuel^lost. 
T'hese reductions vary from the non-regenerative coke-oven, in which 
the reduction is from 81 to 11, to the much more pflicient regenerative 
glass-furnace, in which a reduction from 241 o 9 is possible. On the whole, 
the efficiency of waste-heat boilers rises as the pressure of steam required 
from them is lower ; so that they are esjiecially a\ 'rilable for chemical 
works, in which a largo amount of low-pressure steam is frequently 
required. In small gas-engine installations, where it would not be 
worth while to generate the small amount of steam that they could 
produce, the exhaust gases can often be economically utilised in heating 
water. .\ limit to the elliciency of waste-heat boilers lies in the fact 
that gases containing sulphur dioxide, when cooled to near the boiling- 
point of water, rapidly corrode tubes and fittings; and the author 
draws attention to tfne new iirocess of calorising " almost any metal 
by the fonnaflon on its surface of an .aluminium alloy, which is prac¬ 
tically incorrodible in ordinary use. Discussion on the j)aper related 
largely to the question how far induced draught could be economically 
applied to boilei'furnijces, as compared with chiiMiiey draught and its 
accompanying loss of heat in the chimney'gases, and on tb.' point 
raised by II, hh. llidge, whether econom.y wiofild not in many cases be 
more suhcessfully attained by endeavouring to utilise the heat of th<! 
waste gases i>n the process jtsclf from "^ich they were derived- -for 
cxam|)le, by usingihent to pre-heat air needed in the process- -than by 
using them to raise steam. 

>’ J., 1919, 213t. 
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W. A. Bone and P. St-, fl. Kirke “ gave an a-i-count of developraenta 
and impToveineiitfl in the Bonecourt auvfiu’-c coinlmstion boiler. «Two 
recent types are described, fii Tiotb of winch tlie fjranular paekinj;^f the 
lird-tubes is done away with. In the first, tubes G inches in diameter 
are used, pacle.'d with rectangular bricks which will ju,st enter the, tube, 
and which are arranged one behind the other so that opposite sides of 
them form as it were two spiral.stairoases along which the ga.ses pass, 
hi this way the boiler can be made longer, the gas can p.iss through at 
a higher s)ieed, the combustion is not concentrated into quite so short, a 
space, and a dust-free gas fs not of such great im])oi tance‘li3 m *he 
original type. In the second recent type, the refractory material is 
dispensed with, the tubes are only 2 inches in diameter, and an iron 
j|)ital that will just pass into the tube is used as contact surface. The 
spiral travel of the burnt gases produces the same result as the baflling 
due to thff packing in the original boiler, causing every portion of the 
gas to impinge frequently u|ion the material of the tube and give up its 
heat to it. * 

D. BrowiAie, in continuance of the work quoted m hi..sf gear's 
Report,^ gives stat.isties in regard to 100 colliery steam-raising installa¬ 
tions, comprising 570 boilers (.500 Laiiciisliire, 2 Cornisif, ;)7 egg-ended, 
and*31 tubular). The fuel used was extremely variable, the ash- 
content ranging from lid to 37’t''l(,, with an ave.rage value of 1.5'5% ; the 
average calorific value was 10,.500 15.Th I'. The author classities the 
coal supplies into .52% of high-gr.ide coal, .‘12'/k of [loorer but yet mej'- 
ch^ntable coal, and 1(1"/, of what, but. for its use at the eollici y, would he 
waste. The idea, therefore, (supported by a statement in the report of 
i.he (loal Conservation ('omniittee). that collieries burn chiefly refuse and 
unsaleable coal, is a conqilete fallacy, 'file same ilata arc given in the 
paper as in that of last year; but it will be sullicient to quote the 
averages of the fuel consumption, 18.!) lb. per sep loop of grate area, the 
jierei'ntage of carbon dioxide in the tine gases, 7'.5, and the overall 
efficiency, 5.5-5%. Only five of these installations had mechanical 
stoking; and their results were poorer than thi*se yielded by hand- 
stoking -]irobably because of the great variations in Ihwqii.-ihty of the 
coal used from time to time. The author holds that, the aveiage 
efficiency could be raised, easily, from .5.5 to 7(1%, by attention to the 
tightness of the. Brickwork of the ■itings, by tin* introduction of 
i'conomisers and superheaters, by ri-gidatioii of’thc draught, by treat¬ 
ment oJ the feed-water, ifid by proper scientific supervi-sion^and control. 
The same result^as at«pr?setft could be got if from 25 to .50i('/ of the 
boilers were shut down and tliq remainder worked at a higlier Sfficiency. 
The whole cost of the reorganisation e,ould*be saved in about 18 mouths. 
■Taking these installatk^s to be representative of ftie^eolliery installa- 

Iftl9. 228 t. » ' >" Hmjliirrrlmj, 1019,* 108, 101, 138. 

Ann. ifepb., J918, 3, 24. 
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tiona throughout the cfluntry, he eatimatos the resulting saving of coal 
to hr 3-ir million tons, out oHhe 18-,'j million tons now annually con- 
sum^. By burning niore waste (to an extent i]uite juaeticable under 
existing eircumstaueea), a further saving of 2^ million tons could be 
effected ; and if modern methods of lagging steam-i)i|)es \<<‘re universally 
ado|»tcd, and exhaust steam everywhere utilised in turbines, the saving 
might be increased to 50“/, of the who(e, or 9^ million tons. The author 
points out the immediate practicability and relatively small cost Of 
effecting these economies, as com])ared with the very problematical 
saving of 13 million tons suggesti'd by the V'oal Conservation Committee 
in their projiosal for large electrical power stations, and the cost nf 
carrying out their scheme ; and mentions especially m this conni'ction, 
the fact that some 15 million tons of coal are irsed in the generation gf 
steam for heating, boiling, and various chemical purposes, apart, fiom' 
the generation of power. 

P. Parrish, at the I’ower Plant (Vmference at the Society’s Annual 
Meeting, read a paper on raising steam from low-grade fuel, in which 
ha.r^fords the results of burning coke-breeze, all passiifg a half-ii\ch 
mesh, and of which 25'/(, passed a J-inch mesh, and which contained 
17-28% of as‘n and 12- 16% of moisture. Bancashire boilers were 
used, with (.Vosthwaite forced draught air-tubes, the air being intro¬ 
duced by an injector, and the secondary air supidied near the bridge of ' 
the furnace, under the control of the chimney. The Hue gas was 
(vontinuously tested for carbon dioxide, and constant care was necessary 
in regulating the air-supply and m regularly cleaning the fires f.'-om 
clinkrw. The removal of " drift " from the boiler flues every six weeks 
wa.s also necessary. Mixture of the breeze with broken coke so as to 
make a more ])orous fuel bed did not make the boiler any more elKcient; 
but its ordinary working was eth'cted at a very low cost. ’I’he figure 
46-5(f. reprcsentetl tlie cost of raising steam, as compared with 51»d. to 
95d. in the published results of eight Clovernment factories using coal. 
But the author thought that coke bri'eze would be most eflieicntly 
burnt outside of the boiler, in a ty|)e of producer, A modified .step- 
grate would b*. necessary, such that the clinker could be removed almost 
automatically, and arrangement would have to be made for pre-heating 
the breeze or other low-grade fuel.'^- 

Another method of dealing with coke-iireeze is aflojited by Kayscr 
who brirpiettesit with'5% of iiiteh and 1% (daliquid binder (tar), heati 
it with supprhqated steam and presses it intoyovoids. Addition to the 
breeze of 20- 25% of coal-dust gives a briqueAtc'inore mitable lor steam- 
rai.sing. * A. iltober also records experiments on the use of coke, 

** ,7., I91U, 23-It, Compare,Aaf. /trjotr., 1918, 3, 30, 

“ J. Oaiibekmlil., 1918, 61, 541, 550 ; J., 19W, 34a. 
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Lutn]) coke (containing np to 50% of liroozo.liad to be used, and was fed 
down a shaft upon the grates^ of water-Jidie lioilers witli ehain-yatc 
stokers, so as to he heated to ignition point l)efoj;e it I'eachecl thi^oni- 
bus^ion (chainber. Segvegatkin in the bunkers led to irregidar eoinbus- 
tion, the rate'of steaming only reached 50";, of tliat with coat, the 
thermal elBcieney was only OO",'), and the coat of elinkering and attend- 
. anee ma^le the cost of steam greater than with coal. Ifand stoking. ' 
vflth arrangements for primary and .secondary air similar to these 
described by Ihirrish,-^ gave much better results, but the rate of 
steaming was still less than with coal, and only if the price iW eoki* is 
more than corres[Kmdingly below that of coal is the cost of steam lower 
than when using e.oal. 

^ No new work on the fusibility of coal-ash has ap|ieared during the 
‘year; hut W. A. Selvig, W, ('. If.itlifT, and A. Kieldner “ summarise 
the resultstif previous work, and A. (' Picldner, A. 1C. Ifall, and A. L. 
Feild have |)ublished a most valuable monograph embodying not 
only the detail,'?'of their own previously jmblished work, but a history* 
of the subjeiTtr, and a very complete bibliography up to about ^Ufi. 
'I'he contents cannot, be usefully summarised in the sjiace here available, 
but the imblication .should be in the hands of all who ate interested in 
the Hiatter. 


Pownmtni) Ciiai,. 

The subject of powdeted coal filing has leceivcd attention at the 
hands of the Fuel Ifeseareh Itoard, who jiiiblislia report by L. (!. 
Harvey on “ Pulverised Coal Sy.stciiis in Aiiieiica " In this elaborate 
rejiort much detailed infoniialion is given, aeeom]ianie(l by draw'ings 
of plant, of the varied applications of powdered fuel, togither with 
accounts of the experience of actual users. The general procedure is to 
crush the coal, remove accidental iron by passage over magnetic 
sejiarators, dry the crushed coal by hot furnace gases, and feed it into 
pulverisers, whence, by means either of screens or of a current of air of 
regulated sjieed, the line portions are .separated and i.yried away to 
storage, whilst the coarser fragments t.rll hack into the jiulveriser. 
Air separation is .said to yield a more mcforin product, and is free from 
the liability to jiasss'oarser )ia|;ti( Ics w 'i h aci ideiital lyimage to screens 
may allow; but sefeen .se|iaiiition in.iduces i» larger proportion of 
extremely line powder.^l'lie piilvi. .sation is usually eariied to a 
minimum finene.ss in wl\jcl»!l5*/, wnl ]iass a screen of lof). inid {}5"4 one 
of 200 meshes to the inch. Transportation of the pulverisuil coal’is 
efiected by one of Ihrei; niettpds screw ooiiveyors, compressed air, or 

” Lor. n't. « eViti#. nmf .1/(1 Kiii/., Ull!), 20, 2711919, :)49a. 
f/..S'. liureau of Miar*, Bail. 129; J., 1919 12.'iA. 
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“ air mixturp.” In the first two, the fuel is deliverea into storage-bin!^ 
nea” the burners, and is thence carried to the burners either ))y sc.rew- 
eonvi yors or by air-prc.saiire again ; in the tliird, tlic coal dust mixed 
with about half the amount of air reepured for coinbustiou is blowtl by 
fans through a comj)lcte j)i)ic-cir(!uit, from which bianchviiipcs governed 
by valves lead direct to ('aeh of the l)uruer.s ; any excess of fuel beyond 
that nsiuired by the braneh-piiies is returneil to the main storage-bin. 
The burners are usually very simple, the coal-dust being blown through 
a < entral nozzle by air-pressure, and inducing a secondary air supply 
tlirough'a sunounding annulus. In the early forms too high air-jiressure 
was irsed, and the current carried away large (pianl.ities of ash. Now 
that lower pressure is used, the. gases remain long enough in the com¬ 
bustion chamber to allow of settlement of the as)i, most of which 
collects as fused slag at the bottom of the chamber, and is easily re¬ 
moved. Accounts of costs of several installations are given, from 
which the general conclusion is drawn that. haWng rcgiird to eoid-.saving 
alone, and taking no account of collateral advantages, the iTistallation 
o£^ powdered coal system is economical if the <'ost of coal is 20 .‘.'. per 
ton or more. The cpiestion of storage! has been iilready discussed earlier 
in this report vp. 22 ). 

A wid(‘ range of fuels i.s available for use in pulverised form.r The 
best is, of course,, a good bituminous coal high in volatile matter and ' 
low in ash ; but generally it may be slated that any fuel with a fair 
.anrount of volatile matter, even though its ash r'ontent be very high, 
can be burnt, and burnt com|iletely. Accordingly, whilst anthra,eite, 
or coke is not very suitable, many low-grade coals with 30- 10 % of 
ash, at pre.sent luitirely wa.sted, can be economically used in the )iowd('red 
form ; and the capability of using such low-grade fuels i.s one of the great 
merits of the system. Powdered fuel has been ap])lied in .Vmeiica to 
almost all kinds of inetellurgical furnaces, to .steam raising in both 
Lancashire and water-t.ube boilers and also in locomotives, and on a 
small scale for the central heating of buildings ; and a large and interest¬ 
ing section of the Kojiort is foi'ined by the letters of users giving accounts 
of the advantages and disailvantages attending it,s use. 

Harvey's summary of the. situation at l.hi' end of the report, is highly 
favourable to powdered coal as a fuel; he contends th.at it is more 
efficient, in utilkiing a greater proportio:i of the total heat-value of the, 
fuel, than any other firocess, that consequently economics in fuel eoiy 
sumption of frpm 20 - .'50% can be elfected by\it, that alnUKst any grade 
of fucl,»an5 especially low grades that wouhitlre otherwise waste, can 
be utilifed 85 powder, that it ellects a great saving in labour, and that, 
as the combustion is complete, its general adoption would greatly 
reduce the smoke huisance. Dealing with the jah presents no difficulties 
save in a few special cases, and if plants arc suitably designed there is no 
danger of explosion or of spontaneous combustioq, 



Ftnstj. 


In a j)a])er read before the Iron and Steel Itietitute,-" L. ('. Harvey 
givea fm-t.her details ol the aj)p|jeation of powdered fuel to niet.illurfieal 
processes, especially those concerned with iron and steel. The, i)a^er is 
chie^y concerned with the enf>inecring details of inptallationa, but in the 
introduction h^ makes an interesting estiruate, of the .saving realisable 
by substituting jiowdereil coal fpr the ]ireaent modes of liring. Taking 
. the eoal^consnmjition of 109 million tons as clasailied by the Coal 
(flitservation Committee in their tiist i-eport. and estimating in each 
class the, jrroportion which pi'pbably could be used as powdered fuel, he 
arrives at a total of 44-6 million ton,s. Were pidverised coal inStalledIn 
all these eases, .■i2'6 million tons would be sullicient for the work, etfeeting 
a saving of 12 million tons of coal, or, at .30.s', per ton, of £18,000,000. 
T^c capital cost of the necessary plant would be £27,.'j00,000 
‘and the annual cost of working,* imduding ilcpreeiation, £11,000,000; 
so that tlie.'saving, £7,000,000 per annum, would clear oil' the, capital 
investment in less than four years. Accounts of the use of powdered 
fuel in open-hea*tth furnaces and in pudilling furnare,s res|)ectivcjjy arc 
also given by* Harrison,'*'' and by W. Simons.'" 

C. ,1. Coodwin, in the. pajn'r already quoted (p. 24^, sugge.st.s the 
ajrplieation of powdered fuel in many furnace processes in chemical 
work#, and also proposes a combination of powdered coal fired high- 
* pressure boiler with waste-heat boiler for those works in which steam 
is used not only for power hut also lor evaporation, heating, etc. 

'■ CoT.LoniAL Fuel.” 

• 

The great mobility of powdered dried coal allows it to be transported 
through pipes and conduits almost like a liquid ; and if it be suspended 
in a liquid like find oil, it can be passed through an ordinary fuel oil 
burner, and thus utilised in any oil-burning installation without altera¬ 
tion of the plant. The, ditficuiry in utilising such a mixture lies in the 
fact that on storage the solid separates from the, liquid by gravitation. 
This difficulty has been overcome by the Submarine Defense Associa¬ 
tion of New York, whose, secretary, i‘. W. Bates, h»s published several 
re|iorts m pamphlet form,'*''* the, mcthoil consisting in 4the use of a 
substance called a “ fixatcur,” the nature of which is at pre.sent secret. 
The addition of 1% of a fixatcur to a o, \turc of fiO 70% "f nil and 
10-30% of coal-dust forms a .suit of n 'hiul suspension which remains 
liiunogcncous for long* periods. The ailiaiitagcs’of this form of fuel 
(which \?as developed formaval use, anu has as yet hardly been tried 
outside of the U.^. naval %xp*erimcnts), beyond the, fact' memtioned 
above, are that it economises oij, and provides (when higl|,-clasS coal is 
# * 

./. Iron andStcdhisl.,\m,9Q, 47; J., 1019,•349a. 

Engineering, lt>f9, 108, 45. , 

IrouandSteeklnst., Sopt., 1910; J , 1919, 771 a. 

““ J., 1919, 1Q6r, 349a, 75‘2a. 



30 


ItETOBTS OF THE PBOQBESS OF APPLIED CHEMISTBP. 


used) a fuel of even higher calorifie value per unif volume than the 
orisnal nil. Further, coal-tar can be mixed in the fuel in considerable 
propiirtioiiB. Two typical fiiel.s, known h» Olrade 1.3 and (irade 11, have 
the following compositions - 


‘ 

iJraili' l.'i. 

(lintd-- 14. 

Coal .... 

30 

30 

f'oal-tar, (he. 

. . 

12 

Fixate.ur 

lb 

I'l; 

Mexican reduced oil 

2 .8-H 

-- 

Texas Navy oil 

H'.b 

()-8 

I’l'essurc still oil . 

.’ 31-2 

,90-0 


1 )K)0 

1 (.0'0 


Another advantage, having regard to the pro.s[)ective use of colloid,''! 
fuel for industrial purposes, is that smlid fuels which cannot be used 
(or cannot be advantageously used) .'done in powdered form, such as 
coke, or anthracite very low' in volatile matters, can be burnt <pute, well 
in colloidal fuel, even when their ash-content is very high ; so that the 
ranj,., of usable low-class fuels is further extended. 

'' Liquid Fukl. 

IJoring for oil was started,under the auspices of the. (lovernnient, 
in Derbyshire in the autumn of 11)18; and oil was struck in May. 11)11), 
at Hardstofl, at a depth just over .3(K)() feet. It is a petrole.um oil 
containing najihthenes, and the early samples furnished about 7% of 
motor spirit, 10% of burning oil, 20% of gas oil. 30% of lubricating oil, 
and 3% of solid paraffin. The oil has continued to flow at the rate of 
some 400 gallons per day, but no further developments of any greut 
importance have taken place, and we are still dciiendent for liquid 
fuel, as far as our internal resources are contained, ui)on the products of 
distillation of oil-shales and of coal. 

The availability of alcohol as fuel tor intc'rnal combustion engines has 
formed the subject of inquiry for an Tnter-l)e|)artniental (loiumittcc. 
which was appointed in Odober 1918, and reported in .Tune 1911).®'* 
The (lommittce do nut look for any jrrofitable large-scale jmiduction ot 
power-alcohol from vegetable souri'cs in Ibitain, but think there is 
scope for such jiroduction in tropical and sub-tropical iiarts.of the 
Flm|)ire. They have, discu.ssed the jiossibility of converting uito 
alcohol the ethylene in gas jiroduced in gas .works and coke-ovens, but 
conshler that large-scale exjierirnental work if. needed before its econo¬ 
mic siu^'ess or otherwise can be demonstrated. Th.'y have instituted 
two ri'searches, one .seientifie, under Ihof. If. IT. Dixon, to accumulate 
data in regard to,the combustion of alcbliol aiid alcohol mixtures, and 
the other industrial, in the daily running for a period of six months of a 
““ J., 1019. 201r, 21>9r , J; 1919, 260b. 
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fleet of motor'oiii^ibuses fod with stick mijfturts. They further iiiake 
several recommendations towards lessening the cost of denaturing,^nd 
removing restrictions from tinfl providinj! facililies tor the Iran^'ort, 
storage, and distrihution of (denatured iiowcr-alcofiol ; ivnd they regard 
Stafe. experimental work, and State supcrvisioh and, if necessary, 
rcgidation of the industry, as desirable. 

Valuable experimental work ohjhe extraction of ethylene from coke- 
otien ga<*tias been done, at the works of the Skinningrove Iron Co., and 
an account of this was given to the (.icveland Institution of Kiigineers 
by K. Bury.”’ The gas was5]e))rived of hydrogen sulphide, drieil by 
passage through sulphuric aciil, and the ethylene absorheil; in the 
first place by charcoal, from which it was then ex|)clled hy heat, but 
afterwards (and, it was found, much more economically) hy strong 
^98%) sulphuric acid at 1)1)“ 80“ ('.; this rapidly removes 71) bll*)'',, of the 
total ethylei*e present. The ethylsuliihurii- acid formed is decomposed 
by superheated steam, and a 7t)% yield of alcohol is obtained, whilst 
the acid is rcdinsed in strength to 71% and is concentrated to 95%'to 
enter the process again. A certain amount of (Ic.stniction of th? s^yjl 
occurs, by reaction with imjmritics in the gas, hut the sul|)hur dioxide 
so ])roduced is made to react with hydrogen sulphide in *hc crude gas, 
and tbe resulting sulphur mist is filtered out by the o.xidc purifiers in 
.which the excess hydrogen sulphide is dcstroyeil, and all the siil]ihur 
so obtained is converted into sulphuric acid. The ntilnsation of all 
waste heat is effected as far as praiticable in the. process ; and though, 
the work has not yet gone far enough to present accounts of costs and 
yields, the experimenters are confident that the process will work out to 
a commercial success. Should this be so, and should its adoption 
become general, the gas works and coke-ovens throughout the country 
could produce, about 50 million gallons of alcohol yearly- -a very 
sensible addition to the li<|uid fuel resources of the country. 

Diesel engine fuel has received attention both here and abroad. K. 
Neumann ““ has worked at the vapour presuiri' curves of various oils, 
and the, nature of the gas yielded at dilVcreiit tcm]n'ratures, [iressures, 
and periods of decomposition. Speed of vaporisation is g(catcr as the 
specific gravity and latent heat of eiuporation arc smaller and fhe 
maximum vapour pressure is greatci Hapulity of e,,tporatioii is 
desirable, but not at too low a tijiupci.ii ,,n'. lest air slioijd he displaced 
by^the vajiour, and tooTittle be left in il c mixture*, thus oils with high 
vapour pA’ssure at low tein|^’ratures au not suitable. Fine atomi.sation 
•of the injected oil facilitates evapoiation. The relative rates of fcirnia- 
tion of oil-gas from paraffin oil, jieavy coal-tar oil, and anUiraotne oil 
are given as 10 :2 :1. 

Iron and Coal Trade* Mevku', Dee, 19 and 20, 1919; qgo d., 1920, 94 a. 

“• z. Vet. denu. 62, 700, 722, 70S: ./ , 1919, iWlk. 
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structurally were found to be, when working with petrol, 100; with 
toi'.n gas (450 B.Th.U.) 91; with prod veer-gas containing a little water- 
gas (210 B.Th.U.) 87 ; with suction produccr-gas (140 B.Th.U.) 82. 
The weight of a suoUon producer for a 30 b.h.p. engine was found.to be 
220 lb, and the fuel cost (with coke, 45.s., anthracite 55.?. pet ton) 
eiiuivaleiit to i.etrol at 5.<. 4,/. per .gallon. Suction gas would be a 
suitable alternative fuel for alcohol‘’niotora. The Comiiiit% consider 
that the use of liquelied combustible gases is not practicable ; Y'? * 

ealeiiini carbide costing not more than (0 per ton, acetylene, should be 
bseful and coinniercially possible for enriching .suction gas, and the 
similar a,qilicatioii of naphthalene should be tried exiiermicntally. 

Several iiapers on the mechanism of combustion in gases have 
aiipeared during the year. IT. V. Uoward, U. W. Carpenter, and W 
Cayman,have determined the lower limits of inllanunabihty of 
mixtures with air of methane, hydrogen, and carbon monoxdc, separ¬ 
ately and together. The, results show that for any of these mixtures Be 
ChatMiers formula holds, viz., if, n„ etc. be, the percentages of the 
VaC.ous gases in a mixture at its lower limit, and if N,, N^, etc. be the 
lower limit percentages for each gas separately in admixture with air, 

a, /h.'i t 

Upper limits were also determined tor met.hane. hydrogen, and carbon 
dioxide .at Bh-d"/,, 74'2';'o respectively, with air saturated with 

'moisture at 18"-19'M' ; and the examination of mixtures of two or 
more of these gases with air showed that .be limits actually loiind 
am-eed with thos.. ca.lciilat,ed from the formula as above. 

■W. I’aymun and B. \. AVh.'eler,'"> continuing their work on the 
I.ropagation of flame in tiibes.f' have exten.led it to hydrogen, coal-gas, 
and .a inethan.-hydroge„ mixture. They ttnd that J,e t liatehers 
formula is a].plicable to the calculation not only of limit-im.xtures, but 
to propagation-speeds, in mixtures of two or more inflammable gases 
with air. Their results show that coal-gas is not suitable to use for 
testing miners’ safety lamps, for even with “ straight or normal 
coal-gas the siK-ed of propagation of flame attainable is more than 
double that attainable in methane and air mixtures and the varia¬ 
tions in the coinposition of coal-gas, especially the differences between 
“ straight ” coal-gas and a gas containing adtmxed water-gas, involve 
very great variations in the speed of tra"^! of flame, through them. 
Further, the ability of flame, to pass tlinougli small holes in tubes appears 
to be to some extent a quality of the hidividual gas, bf^3 depend¬ 
ence on the speed of propagation, and ta be possessed by hydrogen, and 

VUm. floe. Tram., 1919, 115 , 27 : 1919 > 

“ Chrm Soc. Tram., 1919, 116 , 36; 'J., 1919 , 126a. 

»• Am. teplf., 1918, 3, 35. 
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conferred on mixtures containing it, in inuch Wghcr degree than by 
methane. » • • ^ 

R. V. Wheeler has investigated the eonditiens of inflammation 
of mixtures of ethane and afV in the same ap]iaKit\is as he used for 
mrthane-air mixtures ; he has also investigated the efl'eet, on tlie 
juopagation of explosion, of turbulenee produced by a rapidly rotating 
fan in th% vessel, h’lame is not i*) readdy propag.ited in a turbulent 
mixture, no doubt because of the more rapid removal anil wider 
distribution of the heat of the*gnited jiortion. H it does spread, how¬ 
ever, it travels nuieh more rapidly than when the. mixture is at resf. 
The action is probably altogether mechanical. The time-pressure 
curves with ethane.and air arc similar to those with methane and air. 
Th« mixture for comiJete eondjustion contains •l-flfl'J'l, of ethane, but 
tiiose producing the highi'st |)rcssure and the highest speed of propaga¬ 
tion contain tl-D -7'()%. 

W. Payman l^as studied the ]iropagation of flame in rom])lMX 
gaseous mixtures, Krom the nature of limit-mixtures, be deducea the 
generalisation that all mixtures, in any ])roportions. of lower-li.lTff 
mixtures or of upper-limit mixtures, will remain lower-lijjiit or upper- 
limit mixtures respectively. This, if the atmos|)here be of constant 
composition for all, reduces to Le (/'hatelicr's formula ; but tlu' general- 
fsation applies (though iwt the formula), wdiether the atmosjihere in 
the several limit mixtures be alike or not. The elTeet, on the eomposi- 
tlon of the limit mixture, of change in the oxygen-content of the at.mos- 
])here«, was studied with methane as the combustible gas. As the 
oxygen-content rose from 13'7'J/I, to l(in')(„ Ihe (lercentage of methane 
fell, in the lower-limit mixture, from fl-ltol)'7, and rose, in the uppw- 
limrt. mi.xture, from (i-fl to 5!)'2. Diflerences from the results of Parker 
(who used central ignition in a siihere) were found to be due to the 
position of the point of ignition ; for ex))eriments with the tube arranged 
so that the propagation took place in dilferent directions gave different 
results. 
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The speed of pro^iagation In row'er-limii mixtures of inethani? with 
variable atmosphere showed but little variation, rising from ai-S cm. per 


“ Chan. Hoc. Tram., 1919, 115, HI : ./., 1919, 1J7.1, 

Ann, Rfjit.i., 1918, 3, 3,"i. 

“ Chan. Hoc. Trans., 19f9, 115, U3(i, I4M, 141; 19J0, 94.r, 9.U, 

^’‘Chem. Hoc. Trans., 105, 1002. 
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second for 13-7% of oxygen in tlie atniosphcTC, to 23-3 for air, then 
falliiig to 19-9 for pure oxygen. The jipncr-limit speed was close to 
19-0 for all mixtures., Further, the speed in both lower-limit and upper- 
limit mixtures with yariable atmosphere’ using j)aralfin hydrocathons 
up to pentane, and mixtures of them, and also usijig carbon monoxide, 
was so nearly the same, that it may ,be stated as ajuiro.ximately true 
that the. “ limit-sjieed ” has a constant value for all mixtures. To this 
generalisation hydrogen ai)pear 8 to be an exe,eption. 

Kxamination of the sj)eeds of propagation of other than limit-mi.x- 
tures, showed in the. ease of mixtures of the first fiv<'. jiaraflins with air 
that the maximum speed was for all save methane (which was (17) 
c,lo.se to 82 cm. per ser'ond; and mixtures of a pejitane mixture, and 
a methane mixture having se.parately the same sjieed, say 40 or GO cyn. 
per second, had the same siieed as their constituent mixtures. This is 
not true where the speeds are close, to the. maxima, nor where the, 
mixtures contain considerable [lercentages of an inert gas. The. 
maximum speed of a mixture of maximum-speed mixtures may be 
iJl^fooximately calculated from the assum]ition (instified by experiment 
in several cases) that the resulting maximum speed is jirojiortional to 
the amount of each mixture present and to its maximum sjieed, or 

y ^ t i'-1 

a + h + <■ + . . 

where, n, b, r, are, the percentages, S,,, 8 ,, the, maximum sjieeds, of 
the constituent mixtures, S the maximum Bjiced of the resultant mi.xture. 

In the third part of the paper the speeds of flame-]irojiagation in 
mixtures of carbon monoxide and air were determined, the maximum 
(about 60 cm. per second) occurring with mixtures containing 45-50% 
of monoxide. The sjieed with all carbon monoxide mixtures, however, 
is greatly affected by the hygrometric state of the gas, increasing 
rapidly as the amount of water vapour increases. The speeds of hydro- 
gcu'-tnixtures were also determined, of mixtures of air with methane 
and hydrogen (CH. +Hj, 3011, 4- Hj), carbon monoxide and hydrogen 
(CO 4- Hj, CCO 4- II 2 ), carbon monoxide and methane (CH, 4- CO), 
methane, rarbon monoxide, and hydrogen (OH, 4- 00 4- H,). The 
effect of hydrogen or methane on carbon monoxide appears to be 
similar to that of water vapour; for'the curve'of speeds for carbon 
monoxide, calculated from one of the mixtures (300 4- H,), shows 
uniformly higher values than those actu)i'’ly obtained witn carbon 
monoxide saturated with water vapoui' at 12”, but values for the other 
monoxfide inixtures, calculated from the “ effective ” curve, agree well 
with exiicriment. All the ether ndxturetgavc speeds in close agreement 
with those calculated from their constituents. The same ap])lieB to a 
set of figures obtained from mixtures of coal-gas with air; but in the 
case of producer-gas^^the discrepancies were very considerable, no ijoubt 
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jecause of thc*hig^ peroentago of inert substances in the producer gas. 

It is interesting to note that in all these cases the mixture giwng 
naximum s|X! 0 (l contains inhr(?of the inflaminahle gas (in the ce.Se of 
.carbon monoxide much mon;) than the mixture for comiilete comhus- 
tiont as was found hy Wheeler to he the ease for the mixture giving the 
maximum [iressure on exjilosion. 

f Low TKMi’KRArtmi: Disrii.i.ATioN. 

• 

Not much work has been pnhlishe<l during the year on the low- 
tem|)eratutc distillation of (hal. h'. D. Marshall has .se^ <mt ^11 
general terms the amounts and qualities of the various prod\iets whieh 
a ton of average coal may he expected to yield by low temperature 
carbonisation, with or without gasification of the coke ; and S. W. Parr ” 
h.fs discussed file desirability of t-ieating all coal hy some such lu'oeess, 
and of sepiyaling the sulphur-containing volatile products by fra<v 
tional distillation from those containing no sulphnr. F. Fischer and 
W. (ilnud have suggested a retort, rotating round a hollow axis 
plugged in thv middle, through one end of which steam is admitfc<l to 
carry olf the volatile products through the other end; and in a furSficr 
. paper “ descrilM' the liquid products obtained by ilr< use. They 
found,that the most volatile portions (b.pt. 20°-r)()° C.) were paraffins, 
.those with b.pt. (iO' -KK)'’(’ were chiefly naphthenes, with paraffin 
admixture, and the higher members a more complex mixtuie, contain- 
big probably some aromatic compounds. F. Fischer and K. Keller"*’ 
.luso examined the resrdts of di.stilling coal in hydrog(m at high tenqiera- 
tures and pressures, and fo>ind that as tin; temperature and pressure 
rose the yield of coke lessened, whilst those of volatih; hydrocarbons 
and of tar increased. After tar cea.sed to come over, volatile hydroitar- 
bons still continued to be formed, at the ex|H'n.se, of course, of the coke. 

Nesides the mtort suggeste<l t)y Fisclnu' and (rluud (supm), two other 
forms of retort presenting novel features have been described, one by 
0. T. Beilby,"’ the other by F. A. Anderson, M. Deacon, and N. P. W. 
Brady.*- In the first, material is fed by a hop]ier in a thin layer u])on 
trays canied on a rotating table, and emjitieil by tippinj' at one |)art 
of their travel, the whole, being contained in a gas-tight metal I’asing 
heated in a furnace and provided with ap|)ropiiate outlets for tlu! 
volatile prorluc.ts and for the co^e tipped fr“m the tray.s^. The speed of 
travel is so arranged “that the conh'iits • f each* tray are completely 
earbonis^il in less than a r^olution. In I be .second, the coal falls from 

•• Gan 19I9,,145, 383.'T.'il* ,/., P'lU, 312 ,. 

AVesUTn Soc. of Kng., U.S.A ; */., 1011), 212 a. 

“ Bn., 1919, 52, 103.1; ./., JoVj. .W:),. , 

““ Bn., 1919, 52, 105:/; ./., T919, .W4a. , 

“ Oes. Abhimdl. zur Jf^irntnUs dcr Kohle, UH7, 1, HS; I'JlDr r>20.\. 

*' Kne. Pat. 124039; J., 1919, 3.53a. * 

« Kiig. Pat. 132744; J., 1919, 810A. 
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a hopper at one end of the furnace upon a eontinhous belt conveyor, 
which discharges tlie coke down an incline, at the other end, and returns 
boAfath the furnace through two liquid Seals. The furnace is heated 
by zig-zag flues below the conveyor, an(,l the, roof is arranged to form 
three or four inverted pockets, from the top of each of, which leads an 
exit pipe controlled by a small exhaust fan, so that volatile distillation 
products from sut-cessivo stages of carbonisation can be separately 
removed. ‘ 

Fuel F]uo>(omy. 

There has been a considerable oiitjiiit during the year of publications ’ 
on fuel economy and tlu; better utilisation of various forms of fuel. A 
very interesting paper, though its object is rather to enumerate and 
state ipstanees in which economy of fuel seems desirable and possible 
than to suggest solutions of the problems rai.sed, was r^ad by 11. F. 
Bacon and VV. A. Hamor before the New York Sei tion of the Society 
The paper itself should be read, though attention .may usefully be 
drawn to the account of attempts to sejiarate the combiLstible |)ortions 
felli' in ordinary coal washery wmk, by dotation (which the authors 
find practiealde but too costly), and by re-wa.shing (which has yielded 
giiite encouraging results), and also to the rpcomuiendation, in view of 
the gradual diminution of petroleum supplies, that full and sy.stematiii 
investigation should be made of the oil-shale deiiosits of Colorado and 
Utah. 

The British Association Fuel Flconomy Committee made a rejiort to 
the Sejitember meeting of the Iron and Steel Institute,*' in winch they 
express the view that great room for ('coiiomy still exists in the irraetirs! 
of"^ British iron and steel works. The concentration on one site of 
coke-ovens, blast-furnaces, steelworks, and rolling mills ; the thorough 
(])referably electrostatic) cleaning of blast-furnace gases, and theiV 
use, along with surplus coke-ov(m gas, in gas-engines rather than ,in 
raising steam for power, the, careful utilisation of the heat of the waste 
gases from open-hearth furnaces, soaking-pits, stoves, etc., and the 
ri'covery of fhe wa.stc heat from molten slag, are the directions in which 
economics are chiefly to be looked for; but the Committee point out 
that all these economies arc dependent, not on the discovery of flew 
principles, but on thorough organisation and a. system of thorough 
scientific, control, in the hands of members of the staff who are projierly 
trained fuel experts. vij 

Th(j, safne‘Committee also reported to tihe, meeting of the British' 
Association at Bournemouth ; but their report is chiefly a re.sume of 
work done ))efore the Committee’s work yas interrupted by the jiroposal ■ 
to merge their individuality in the Fuel Kesearch Board, and a state¬ 
ment of the directions in which work is no\V being undertaken. They 
J., 1919, irdT. d-,' 1919. 3B5 a, 
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■ utter a warning to the Fuel Research Board, ugainst the over-centralisa¬ 
tion of work on this vast subject, and urge that thc'lielp should be sought 
of workers all over the c,ount\j)' who arc jirejjcrly equipped for rcsea^h. 

Tlje “ super-power-stationsproposals of tho t'oal Conservation 
(.'oniBiittee,'’^ have given rise*to several critical laiblications, amongst 
which the two most important are that of .1. \V. Cobb,®* and that of 
1). Clerk.*^ Cobb points out tha^ the (rroposals of the Power Genera¬ 
tion Sub^-’ornmittee of the Coal Conservation Committee involve the 
use of electrical energy as thi; medium of transmission of the energy of 
coal for the whole of the heatjng, lighting, and power purposes of the 
' nation. In regard to power, the Committee's own estimate of fl lb. (S 
coal [ler h.]). hour implies that only 13% of the total ealorilie energy of 
the (oal IS obtainable as eleetrie energy at the generating station, and 
distribution and transmission losses have to fall upon this l:l%. Gas 
engines have an elUeieney of 25-30%, and the .Metalltirgieal Sub- 
Committee are found recommending the use in individual iron and steel 
works of the b^ast-furnace and coke-oven gases, in gas-engines, as 
sources of the ])ower necdcsl in the works for blowing engiin's, rijling- 
mills, etc., instead of using them under boilers to generate elect iim 
current, to feed the general system, as the Power Genei.it^on Sub-Com¬ 
mittee <le.sne. In regard to heating, doinestie and otherwi.se, far 
higher*elfieieneies are obtainable l;y the irse of gas and the other pro¬ 
ducts of i-oal-distillation than are obtainable eleetiically. Mven the 
much ibused open coal-fire, with all its see.ondary objectionable fea¬ 
tures, , - .'s for a given heating effect only about half as much coal as is' 
needed to )irodnce the same, heating elleet by electric, radiators. The 
ellieieney of gas-works products, from the heating point of view, will 
be still further heightened if the coke is converted into w,ater-gas, imuI 
the whole of the gaseous products arc distributed thiough the mains. 
Tn this way 50% of the energy of the, coal could be delivered to the 
consumer; so that, gas being at least twice as efficient as coal for 
dome,Stic heating purposes, the .35 million tons of coal now used annually 
for domestic heating would, if carbonised at gas w'orks, provide all the 
heating that it does at present and yield additionally alt of the liipiid 
produ' ts of its distillation. What is true of domestii’ heating is also 
true of industrial heating, save in the case of certain iiroces.ses demand¬ 
ing the use of very Jiigh temperatures: in thc.se o. lee.sses there is a 
field for electric heating in which it has no rival„iMc| fhe question of 
oilginal (jpal-economy doe^iot entei'. 

I Clerk®’ enters into elaborate calculations e' efliciertcy,*from the 
most trustworthy figures available for both gas and electrici|^. In 
average gas-works practice theil' is obtainable from the gas 25, and 
from the tar and coke 4(7, out df every 100 tmits of he#t in the original 

... ’ • 

ttepts., 1918, i 38. "• Kdinburijli /imieug .tun., 1919, 
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coal. If the gas bo debited with the whole of the flO ii.iita used in the' 
process, its efficiency is 2.')/.'i4 or 46%. In average electric-station 
^irLctice (3-47 lb. of coal of 11,600 fl.Th.U. per unit, according to 
Mr. D. Wilson, technical adviser to the Coal ('nntrollcr) the efficiency 
is 8-.'5% ; so that gas is 5-4 times as cHudcnt as electric current, in 
regard to the coal required to sup])ly a given amount of energy. If the 
efficiency of appliances in which the energy is to be used be now con¬ 
sidered, the ratio for heating, boiling, baking, furnace-work, etc., 
becomes about 4 ; for lighting, comparing 1-watt lamps and inverted 
inc.andc,sccnco burners, very nearly 1 ; fnd for power, comparing gas- 
engines and electric motors, 1-6. If instead of average practice, the’ 
best recorded practice in both ga.s-works an<l electrical .station practice, 
be taken, these figures become 3-24 instead of 4, 0-53 (^-watt lam])s) 
instead of 1, and 1-3 instead of 1-6. The future efficiency suggestei in 
the Coal Conservation Committee’s Heport (I lb. of coal per h.p. hour) 
is l',5 times as high as the best present practice, 2-3 limes as high as the 
present average. Comparing electric current at thip efficiemiy with 
coal-^as at the ellieiency attainable by converting the whole of the 
86*3 into water-gas, the ratios would be, for heating 3-8, for lighting 
0’77, for powyr 1-1 ; so that under all circumstances it is only lighting 
that shows advantage in point of (iconomy lor electrical working. It is 
efftimated that the percentages of the total coal-gas used in the kingdom 
for these three puiposcs of heat, light, and jiowi'r are roughly D.'), 3.6, 
and 10, and on this basis calculation shows that were electricity sub¬ 
stituted for gas in all these services, then for 100 tons of coal now (on- 
sumed at the gas works there would have to be consumed at the central 
stations 26.6 tons, on the basis of the figures for aveiage working, or 
192 tons, on the, basis of those for future working, given above. 

Both of these papers will well repay detailed and careful perusal; 
and taken in conjunction with such remarks as those of Brownlie (mUe,, 
p. 25) show that very careful consideration, and the (compilation of 
accurate .statistical information as to the (dlicieneies of present ])ower- 
installations and the po,ssibilities of their improvement, ought to 
precede any large-scale action that would be irrevocable, and that 
might tend to hinder, by its very magnitude, the march of further 
improvement. 
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a AS—'l)ESTRUCTIVE J) ISTlT.LAT 1 ()N--TAR 
PRi)DUCTS. 

]5v K. V. Kvaxs, F.F.C., 

(Hiii'f (Uif'iiiixl, Siiiflh (1<ik do., Lomioi^. ^ 

llKCDNSTiii.'cTiON in till' gas inilnstry is being inirsned as oxpeilitionsly 
us tlie existing (lonilitions allow, but progress is neeessarily slow, for 
#ot only ilo siieb factors as the shortage of material, the attitude, of 
labout, and the unfortunate linancial status of the industry hinder 
reorganisaf.ioii, but the lines along which progress shall be made remain 
not only debajable but in certain eases obscure. The. ultimate factor 
determining tin* policy to be ado])ted must be that of fuel conservation* 
and this involves thi' more efficient utilisation of the raw coeheaow 
used for household purposes, the ein]>loyment in industry' of a larger 
jiroportion of the poor coal now wasti'd, and the o)ieriftion of only the 
moat etlicient processes involving the use of coal. It is hardly to be 
ex|)ected that solutions to such comprehensive questions will be re- 
cc'ved with general concord in the industry, and the position is com- 
ph-ated by the fact that considerable research remains to be carried 
out nefore the gas chemist acquires a clear conception of the constitution 
of coal and its behaviour during destructive distillation. Thi're is no 
doubt, however, that steady progress is being made, and that a,solid 
foundation is being built which will allow for c.xtensive developments 
in the future. 

(1aruo.\is,\tion oi' Coal. 
nmye-scdk Carhniiisdtwn. 

As ri'gards the large-scale carbonisation of# coal in hoiizontal 
retorts at high temperatures, there, is a general tendeney«to increase the 
weight, of coal carbonised in unit time with results which on the whole 
are beneficial. The recent work of many investigators, however, is in 
the direction of steaming the eharge of coal with tin object of producing 
iresults comparable to those obtained from tile steaming of coal in. 
vertical retorts. For this purpose special appliances hjve Jicen devised 
for sujierheatingithe steam and distributing it in the heateii mass of 
coal. E. Goffin ' claims to have obtained per ton of coal ctrbonised,* 
19,000 cub. ft. of ga» of a‘*c,alorific value of 400 Jl'lh.Ih per cubic 
foot, representing 8'7« ijiillioij B.Th.U. i«t ton of coal treated. He 
I ,/. GasiMkucM.. 1919. 62. 2f>:!: ./,. 1919, .'>2:tA. 
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states that wliilst the reduction in yield of coke was" relatively small, 
an improved recovery of tar and ammonia was achieved. E. J. Rew ® 
who-'ha.s seimrcd th(' most (.uccessful cesnlts by steaming the coal 
charge in stop-ended retort.s, attributes failures to (1) the use of wet 
instead of superheated steam, (2) the use'of excess of steam, (3) the 
loss of time contact in the mass by using steam at too high a pressure, 
(4) the passage of steam over the coke'-rather than through it and the 
consequent scavenging of the retort rather than the ookc. Heicnumer- 
ates the advantages arising from short-period steaming and records 
results indicating the improved yields earising from carbonisation 
under such conditions. In spite, however, of the many results which 
have been re^)orte<l during the year from various sources, the practice 
of steaming the charge in horizontal retorts cannot be considered a. 
proven jrroeess. ’’ . 

Progress is recorded in respect of the yields obtainable from vAtical- 
rctort systems of carbonisation. At IJddingston L. Hislop ’ by steaming 
the charge of coal has obtained as much as 5(),000 cub. ft. of 350 
B.Tli.Lhgaspcrtonof coal carbonised, representing a yield of 17-5 million 
B.TrPIl. in the form of gas which amounted to about hTyoof the total 
calorific value of the original coal. The yield of ammonia expressed as 
.sulphate was 70 80 lb. per ton of eoid treated and the gas obtained 
contained not more than 12% of inert constituents. These results _ 
were obtained in a vertical retort installation of standard design, hut 
could not be sustained for more than a day or two at a time owing to 
the impossibility of maintaining the rerjuired temperalure.s- parti¬ 
cularly in the lower sections of the retorts. The importance of tenifn’ra- 
turc in the zone of maximum decomposition is exemplified by the work 
of L. J. Willien ^ who studied the degree of interaction betwiien steam 
and carbon at increasing temi)eratures. 

The following table shows the eftect of temperatuie in the water gas 
reaction - 


; 

1 

OonipO'iitlcm of (zan liy voluino. 


Temp, * F. 

■ ■ - - 

Steam 

(ICToinposed 

! 

1 

i 

CO 

CO,, 

1240 ^ 

8-8 

65-2 

4'9 

29-8 

14(H) 

2r>-? 

(i5-2 

7-8 

27-0 

1.540 

41-0 

61-0 

1.5-1 

2.‘>-9 

17.50 

70-2 

53-3 

■ 30-3 

6-8 

1770 

04-0 

48-8 

49-7 

1-.5 

1060' 

00-4 

50-9 

48'.5 

1 

O-G 

i Oiu ,/.. 1919, 147, .757 j J., 

1919, 707a. 

» rjaa J., 1919. 146, 

89, 007, 


* Out J., 1919, 146, 97 i J., 1919, 3Ua, 
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The Gas InVesflgation Committee of the institution of Gas Engineers 
has further investigated the conditions and yields at Uddingston. The 
Committee found that by* steaming a* charge of Lanarkshire*eoal 
3(1,000 cub. ft. of gas of B.Tli.U. per cftbic foot (after benzol 

exAaction) c<»uld be obtained per ton of coal •carbonised. The gas 
contained on an average 1-2 grains of naphthalene and less than 7 grains 
of sulphur compounds (other than hydrogen sulphide) per 100 cubic 
{(•et. 1 % c. speinfic gravity of the gas was 0-500 and an average analysis 
showed : CO 2 , 6-1% ; 0.,, 0-3% ; C„H„„ 1% ; CO, 23-0% ; II,, 50-1% ; 
CFI 4 ,12-2% ; N,, 6-4%. Erfcm this analysis the total inert constituents 
are shown to be 12-8%. Whilst the yields of tar and ammonia by tliis 
process were increased over normal working, only G cwt. of coke was 
mad# for sale pet ton of coal caTbonised, representing a reduction of 
ifliout 23%. In general gas-woj-ks practice the quantity of coke pro¬ 
duced for sale is apj)roximatcly 10-5 cwt. per ton of coal and its ash 
content is about 17%. Hence the reduction of this yield to G cwt. 
which results fconi steaming the charge, must necessarily increase- the^ 
ash content to about SO”/,,, which is a serious drawback. The vrny out 
of this didieulty is sugge.sted by Hisloj) himself, who favours (mn'diete 
gasification in vertical retoits suitably lengthened anji heated. The 
economics of steaming in vertical retorts forms the subject of many 
contributions to the literature, of gas manufacture in this and other 
countries. The relative merits of steaming in vertical or horizontal 
n ^orts to produce water gas at the cxpen.se of the coke, as compared 
wilK,steaming so as to gasify a small projiortion of the coke for the pr'o- 
iluction of a gas which shall facilitate the process of carbonisation, have 
yet to be established. Insufficient attention aj)])eara to be given by 
investigators to the subject of the increased cost of purifying, staring, 
and distributing a gas of low as compared with high calorific ])()Wer, 
and the sale of gas uj)on its calorific, basis may appreciably modify 
certain conclusions already- accepted by the gas industry. 

Viomiiktc Gasification. 

As regards the complete gasification of coal, *it is of (jonsidcrable 
interest to note the construction and apjiarent successful operation 
of three 50,000 cub. ft. i)er hour units of Dellwik-Fleischer’s tri-gas 
syaten\ at Vienna, E. Dolcnsky and A. Pott “ state that these units, 
unlike those of the foimer plant, arc constructed \(uth revolving grates and 
that p#or coal and lignites as well as the best gas coal may be handled 
with equal ease. A ])oor,coaj gasified at medium tenf|)e):atures yields 
65,000 cub. ft. of 320 340 B.Tli.U. gas per ton of coal, the gij^ having 
the following composition ^ VO.,, 13-3%; 0.„ 0-4% ;• (X), 23-9%; 
CH,, 6-5% ; H„ 51-15*/o ; iX,' 5-1%. The total of tlje inert constituents 

« Oaa J., ftlT, 189, 67. 

« J. OcuibeUwht., 1919, 92, 261 , J., 1919, 523*. 
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of this gas is 18'8%. Under the most favourable ^as-fhaking condi¬ 
tions, that is with good quality coal and at high temperatures, a similar 
volume of gas is obtained at' the, expcifce 'of the tar and oil products; 
the calorific power rtf the gas in this case, being appi'oximately'430 
B.Th.U. per cubic! foot. The normal tar from this process is of (lort- 
wino colour by transmitted light, free, from naphthalene, of sp, gr. 
1-04 at 15° C., and is completely soluble in benzene. It contains 
35-40% of phenols and resins, and yields on vacuum distillStion 2fi- 
27% of fuel and lubricating oils. The yield of ammonia by this proccess 
is high, Q0% of the nitrogen of the coal iKdng re<;overed. 

Owing to the shortage of (!oal- -particularly on tlu! continent—• 
attention has again been directed to the carbonisation of lignites, ])eat, 
and wood,’ and in this respect mention should bo made of the^work 
of K. llunte " upon many kinds of lignite. * . 

The re.Hults of gas-making tests with " TotisIhingurian lignite 
containing 3-70% of sulphur show a yield of about 12,01X1 cub. ft. of 
574- B.Th.U. gas per ton of air-drieil lignite. The. yfclds of tar and 
animsnia present considerable interest although the coke left in the 
ref6tt is a grey, pulverulent mass of inferior quality which would 
require forced ^Iraught for its combustion. The gas, owing to its high 
sulphur content -82-5 grains of sulphur per ItX) cub. ft. of gas, after 
lime-inirification - is unsuitable for use, but it is suggested that other , 
kinds of lignite containing less sulphur might prove more satisfactory. 

Lignites have also been carbonised in low temperature plants such as 
the Del Monte, and in this case the residue' from the retort is briquetted 
by the u.se of |)iteh, with apparently good results. 

The carbonisation of coal dust has formed the subject of a patent by 
J. H. Corthesy and S. T, S. t'astelli." A generating chamber is divided 
into an upper and lower section ; coal dust is introduced into the upjicr 
section and is distilled by heat radiated from a centrally placed cone 
through which ]K)wer gas generated in the lower section is conducted. ’ 
As the heat is insufficient for complete carbonisation a portion of the 
hot gases is returned into the ujiper section of the chamber by means of 
a fan and thjs maintains the coal dust in agitation. Only a crude 
se])aration is made between the ujiper and lower section, and the 
carbonised fuel gravitates into the lower chamber through the annular 
.sjiacc left around the centrally jilaeed ijonc. To the hot coke in the 
lower chamber air or air and steam is introduced', whereby a mixture 
of jiroducer and water gases is made, and, a»j before, mentioned, rises 
within Jhe’eenTral cone. The two gases,, namely illuminating gas 
« 

1 K. Ktansfieiil and K. K. GilmoiT, Roy. Sor, (UmmUt, 11, iii, S.'i; 12, 

iii, 121; J., 19111, (i7a, 491a. K. Hciikcv und 1 '. Skiiililebrand, Z. mujew. Chem., 
1919, 32, 41: J., I£fl9, 21!)A. 

" J. Gasbdeucht., 1919, 62, 34; .7., 1919, 'itSA. 

* Eng. Pat. 127933; J., 1919, 56.'iA, 
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from the. upper section anil power gas from tljo lower, may be kept 
separate. 

• • • 

Low Temjieraiiire Varhonimtipii. 

• 

llio ])rocess«of low tenijxTature carbonisatioir eontinuo.s to receive 
considerable attention now that the (juestion of find economy is under 
review. 'I'his ])roe.ess has mue.lf to recommend it, for in spite of the 
r«cently*iliseovered mineral oil deposits in this country, it is evident 
that every economic source of obtaining fuel oils and allied products 
is of national interest. Moreover the large scale lU'odue.tion of a house¬ 
hold fuel more desirable than gas coki; to displace completely the use 
of raw coal is of vital inteiest. The great disadvantage of most low 
temperature coke' is its friable nature and the eonseipient marked 
•d?terioratiou which occurs dufing its transpoitatiou. In dealing 
generally w,itli the subject of fuel economy H. I'l. Armstrong in an 
address to the British Seientilie, I’roducts Exhibition states that in 
drawing up a (»)m|irebeusivo sc,heme for coal conservation, the utilisa¬ 
tion of every iiroduct that can economically be extracted fro»n the 
coal, together with the provision of a smokeless fuel for ])ublic'Sflc, 
constitute, the two most important objects to be kepj in view, lie 
foresjfadows a future system in which oil, power, fuel, and ammonia 
are produced, together with a rich gas suitably diluted with water 
gas as a secondary jirodnct. A system of earbonisation coujiled with 
tl. generation of electricity involving the fusion of the gas and electric 
int, iests has been suggested by Armstrong and many other promineilt 
scientific, men as the road to true fuel economy. 

Low temperature distillation is carried out in an experimental jilant 
at Denver, U.H.A.,** in which coal, ground to |iass a 20-meah scrcan, is 
comjuessed during distillation through a veitical retort 18 feet long 
and 18 inches diameter. A spiral fin east on the outer suriace of the 
retort breaks up the currents in the, ascending heating gases, and assists 
in absorbing the heat therefrom, and in conveying it to the contents 
of the retort.. The coal which is fed continuously into the to]) of the 
retort i.s first agitated and then forced ilownwards fry means of a hollow 
worm centrally mounted within the retort, whilst the gases evolved 
during the carbonisation escape through oiieiiings into the interior of 
the worm. Each retort contijins at any ])eriod 2i5l) lb. of coal and 25 
tons are carbonised lier 24-)iour day. One-lndf of the gas yield of 
4000-0900 cub. ft. of B.Th.U. ])er ton is used in the i)roce,s.s for 
heating purjioses. In attempting to overcome the dliruJUlt^ of the 
friability of the coke resulting from these jiroe.esses, Summejs car¬ 
bonises large masses of iioiijcokiiig coal in a coke ovcn*fitted with a 
reeijjrocating floor for discharging. It is claimed thaUowing to the largo 

“ J.. 1919, 2«,5k., 11 trorW,*l919, 71, 37. 

** Times, JS-ng. Sitppl., Auj^., IIUO, p. 250. 
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mass undergoing oarbYiiisation and the high pressure existing in the 
low^ layers of the retort, tl\e coke pro^duced is relatively dense. A 
similar plant is being prepared for demonstration purposes in this 
country and detailed results may be expeoted during the coming ypar. 
The “ C'arbocoal ” process developed at Irvington, Ndiv Jersey, by 
C. H. Smith has been worked out iii considerable detail. The pro¬ 
cess, although somewhat involved, inco'.porating as it does thre^distinct 
phases, namely, (1) low tem])etature carbonisation, (2) briquetting of 
the low t<!mj)erature coke, and (3) high tenjperature carbonisation of the 
briquettes, aii|)ears to have attained a fair measure of success. The 
pulverised coal is carbonised with constant agitation at about 460° (h, 
and “ Semi-carbocoal ” is produced. This product is briquetted with 
the pitch derived from the distillation of tar produced from both tly! 
primary and secondary carbonisation', and is then 3ubje,e,te<l to the 
secondary carbonisation at 1100°('. The final jirodnet “ Carboc.oal ” 
is dense, clean, uniform in size ami (piality'; it burns readily and is 
•stated to be a suitable smokeless fuel. The yield ot (,'arbocoal is 
ab(jjj^’/2% by weight of the (a)al treated, the yield of gas being i)(X)0- 
6000 cub. ft. of 6.60-700 B.Th.U. gas from the 6rst operation and 
4000 cub. ft. Cf 350 400 B.Th.U. gas from the second operation. 
The analysis of Carboc.oal obtained from washed coal is ; moisture, 
1-3% ; volatile matter, 0'75-3-6% ; fixed carbon, 85-90% ; ash. 
7- 10%, and sulphur 0-0--1'6%. The tar resulting from the first dis¬ 
tillation amounts to about 14-16 imjierial gallons per ton of coal, while 
4-6 gallons arc produced from the second distillation •, ammonia.to 
the extent of 20-24 lb. sulphate of ammonia is recovered. 

The difference in composition of the tar obtained from the primary 
and secondary carbonisation is shown in the following table :— 


4 

Light oils, up to 170° F. 
Middle oil, 170°-230° F. 
Creosote, 230°-270°F. 
Heavy oil, 270°-360° IJ. . 

'Pitch. 

Loss 


Prlmarj' 

carbonbatlon. 


galls. 
1-06 
2-20 
2-08 
' 5-92 
4-60 
0-t4 

' 16-00 


Secondary 

carbonisation. 


galls. 

0-002 

0-024 

0-084 

1- 656 

2- 194 
0-040 


4-000 


< ' 

The whole of the j)itch ami gas are used in, the process, and the 


, “ Gas J., 1919, 147, 504. 
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marketable products are thus Carbocoal, molor spirit, fuel and lubricat 
ing oils, and ammonium sulphate. ^ , 

There should be an interesting future for a jjiocess based \ii)on such a 

eonibined low and high temperature distillation. 

* * 

Thk Kkmovai, (IK Tar .\Nn thk Kxtractio.n of Aromatic IIatiro- 
carhon.sYkom the (}a.s. 

Eledrical iSi'.jHiral-ion oj Tar. 

The electrical preeiiiitation^f tar fog from hot gases by the (lottrell 
method is becoming more extensively used where eleetrieity is obtaiiwd 
at a cheap rate. J. U. Davidson states that where direct ammonia 
recovery is practised, the method eifects an ajipreciable saving in fuel, 
a* it is unnecessary to cool the gas and thus a large pioportion of the 
apparatus generally installed for direct ammonia recovery is avoided. 
In an experimental plant of 1 million cubic feet per day working capacity, 
the author fmdj the total power consumption to be 2 d h.]). and that 
the process elfectivcly deals with the hot vapours from the distillation* 
of wood, coal, and ]«‘troleiim. 

Ii'.clraclina <if Ikiizol, dr. , 

Hi»ce the signing of the annistice and the conelu.sion of hostilities, 
the extraction of benzol and toluol from coal gas has been less generally 
jiractised. In view of the proposition to sell gas on a thermal basis 
to* whole (juestion has now resolved itself into one of economics. The 
fac'pirs which reipiire consideration by tiie gas manufacturer are (1) 
the market value of benzene as a motor spirit, (2) the extent to which 
henzene removal aiVects the ])roportiou of water gas that can he, added 
to produce the stipulated calorific power of the gas to be su])plied,*and 
(.3) the selling price of gas on the thermal basis. It is generally c()nsi(i[ered 
to he financially unsound to extract these hydrocarbons under the 
])resent market conditions. 

E. Sainte-C'laire-Devillc has contributed a most valuable paper on 
benzol in coal gas, in which is reviewed experiyiental work carried 
out for over 30 years at the Experimental Works of the Paris Gas 
Company. In this paper all the hydrocarbons in the aromatic series, 
from benzene to cymene, arc termed “ benzol, ’ while the tenn ben¬ 
zine ” denotes tin? mixture ,of light hydrocarbons distilling from 
79° to 83°-84° C. • 

The ^ork on the estimation of benzol is based on preliminary experi¬ 
ments in which js detcrntineif the weight of benzine *tak?n yp by a 
given volume of gas at 0° an^l 760 mm. Gas containing banzine is 
passed through a series of wgighed coils maintained at (lifferent tem- 
jicratures, that of the.fy’st coil being 0°G., of the* second and third 

Trans. Catiatlia)^ Mitt. Inst., 1918, 21, 252 ; ■}. 1910, IUGa. 

, i*- Qas J., 1919, 147, 392. 
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—21-7° C., and of the final condcnacr —70° C., and in tliis way the whole 
of thf, benzine ia removed from the gas. From a aeries of experiinenta 
it was determined that after cooling to—21-7° C. the benzine content 
of the gas is constant at lO-S grains per cub.,ft. On the assumption that 
the hydrocarbons condensing at—70°('. exist in average gas to the 
amount of 10-3 grains per cub. ft., and those condensing at —21-7° to 
the amount of 7-1 grains (an averagi,) figure for a number of tests), 
1 cubic foot of normal gas contains 17'3 grs. of benzol of compositior. 
indicated in the following table : - 


Distillate lighter than benzine . 

( Benzine, ])ure .... 
Benzine, toluene, etc., not 
separable .... 

Bcu.zol •; Toluene. 

1 Xylene, cumene, etc. 

• I Viscous residue, heavy oil, 

' etc. 


n. j)t, "c. 

CoiiipD'titifm, 
by wvljilit. 

7(f“- 80' 

2*2 

70"- 84'- 

75-0 

84"-105" 

O-ll 

105'"-11.5" 

5-81 

115" 105" 

5-70 

_ 

0-02 


In practice, the, methoil of condensing at -21-7° as a means of 
estimating the benzol of gas ceases to be accurate as soon as the, benzol 
content falls below 1 IB grains per cub. ft., as forinstance in debenzolised 
gas and gas proiluced at the end of carbonisation. 

The removal of benzol at--70°(l. lowers the illuminating value by 
05% and the calorific power by 7-20%. 

As regards the solubility of benzol in water the author finds that 
equilibrium is established between the vapour tension of the benzol 
in the, gas and in the water when the water contains GM grains of 
benzol per gallon, and concludes that a holder, the water of which remains 
saturated for a long time, affects the mean benzol content of the gas to 
only a negligible extent. 

The tar present in the condensers, etc., acts as a reservoir of benzol, 
as is shown by the following table:— 




Ixilorif enter* 
.110 condciiscrH 
uinl purillen. 

1 (ills after 
■ throuKli comlonsen/ 
and puntlers, 



Itetiznl 

IKT cull ft. 
(rrniiis 

Uenzol 

IKir cut), ft. 
(iffuns. 

First hour of 

carbotii«ation . 

. ’ 21-4 

17-3 

Second „ 

)> 

10-3 

15-4 

Third 


12 3 

, 18-8 

Fourth „ 

»> 

4-(,- 

19-1 
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From these ^.giites it is evident that the tar absorbs benzol in excess 
from the gas at the beginning of the charge, and gives it up at the^end 

the charge. 

Fi Soddy finds that at^ordinary teiniieratiifes I ton of charcoal 
icrvt's to reiiiQvc the ('thylene from lO.OOt) cult! ft, of coal gas, the 
.'thylene absorbed amounting to about !"(, by weight of the charcoal. 
The avidity of charcoal for benzene is so great that it will absorb benzene 
fmm gai* already treated by tlic od-washing [)rocess, to the extent of 
10 —1.1% of its own weight. 

Ill the process patented h^' this author for thi' removal of tljc 
illuminants and impurities in coal gas by means of charcoal, continuous 
or intermittent working may be adopted. The continuous process 
is based on the jirini ipie that the more volatile eompounds which are 
aPlir.st absorbed may’ be re]ilaccd.by the less volatile eompounds as the 
passage of the gas is coiitinued. Tn order to effect the removal of 
illuminants, sulphur eompounds such as carbon bisulphide and hydrogen 
Miljihide as well*as carbon dioxide and watei' vapour .should previoitsly • 
be removed from the gas, and when the extraction of ethylene Ts the 
main object to be attained there should be a jireliminary treatnient 
for the removal of benzene. Thi' absorbing powei- of eliascoal gradually 
del leases owing to the absorption of carbon dioxide and other dense 
gases, and tlie retarding ell'cct becomes jironounced when the process 
is installed for the, lemoval of ethylene. 

■"he absorbed illuminants are expelled from the ehareoal at elevated 
temp' ratures, the, temperature of evolution of ethylene being somewhat 
low 6 r than that of benzene. 

Owing to the low thermal conductivity of ehareoal and the difficulty 
of heating large masses, it is desirable to operate with thin lay^irs, 
and especially is this necessary in the intermittent jirocess. Given a 
reliable working |)roeess for the oxidation of ethylene to alcohol, the 
process must assume considerable imjiortance. 

Am.monia and Cvanookn. 

Aiiinu}n!a. 

Interest continues to be centred on processes which simultaneously 
extract ammonia and hydrogen sulphide from tl.e gas for the direct 
production of sulphfltc of amu*onia. In the pieccx^ devised by J. W. 
(iobb the crude gas’is conducted through a solution of zinc sul]>hate, 
the resuTting zinc sulphide being filtered, and the motljer |iquor con¬ 
centrated for the jecovery fif ainmonium sulphate. The zinc stilphidc 
thus obtained is roasted and thg acid products of comhustym, together 
with an excess of air, are blwn through water containing in suspen- 

“ Eng. Pat. 1252S3 * Oas J., 1919, 146, 379 ; J., '1919, 362a. 

" Gas World, 1919,*71, Stt 
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sion the zinc oxide from a previous roasting, whcr^oy zinc sulphate is 
regenerated and the cycle of operations completed. With regard to 
the direct system of ammonia recovery; W. K. Curphey states that the 
iiminonia losses are .siill exo.e.ssive, and may he attributed mainly te, two 
causes, the laeh of sKilleil attention to the [iiimarv still,, and the neces¬ 
sity for passing some ammonia to the oxidt" purifiers to facilitate the 
complete removal of hydrogen sulphii't' from the waste gases. Curphey 
has recently patented a imxlifii ation of the direct ammonia recovery 
process which should present, many advantages. 

K. Ijiese has stated that although much work has been done, in 
)iast years on the subject of simultaneous recovery of hydrogen sul¬ 
phide and ammonia, the processes introduced are .so cumbersome and 
unreliable in practice that they are not supeiior to (.he, older methods 
of absorption of ammonia in water, and removal of hydrogen sulphide 
by oxide of iron. In the paper in question l,iesc makes certain recom¬ 
mendations anent existing gas-works plant willi regard to the, preven¬ 
tion of blockage, in the u]iper tiers of filling material i,i scrubbers, and 
to the advisability of employing water sjirays as an adjunct to the, gas 
scrubber. It should here be remarked that chemists of the gas indus¬ 
try are not generally in accord with this author's statement, for the 
crude arrangements at ])resent in vogue, for extraction of ammonia 
and hydrogen sulphide leave much room for improvement. , 

F. Sommer-" has investigated the tenijicratiire conditions for the 
maximum yield of ammonia, and in accordance with many other inves¬ 
tigators, finds a range of 800°-!HXt° f. to he most suitable. The dis¬ 
tribution of nitrogen at this temperature is as follows;— 


Most favourable temperature of 

tillation. 

Nitrogen in dry ash from coal 

„ in ammoilia . 

„ in hydrocyanic acid 

„ in tar .... 

„ in coke .... 

,, in gas {bv dill.) 


W'estiibalian coals 

Rllcslan coals. 

8('(l‘’-85()°(;. 

i 

90(»° C. 

l-89(;% 

bmr>% 

17-8.b% 

mn, 

tl-17% 

1-05% 

l-«3% 

2-60% 

73-23% 

(«)-32% 

. (i-82%' 

16-78% 


The yields of ammonia in iiracticc are dependent upon various fac¬ 
tors, such as,the rate of increase of temperature, the maximum tenipera- 


>» Otts WdrU, 11)19, 71, »1. ,, 

>• J. aosMemU., 1919, 62, 113 ; J., 1919, 277a. 

“ Stall! u. Eisen, 1919, 89, 261, 294, 349; J., 1919, 360a. 
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turc of the produces of distillation, and th# time diirinf; which they 
are in contact with the hot, oven walls. The following talilc illiistrijtca 
liow these factors vary accofthftg to the fype of oven oni|)loy('d : 
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.Horizontal retorts 

• 

O-llS 

5 

IKio 

290 

112-3 

Vertical „ 

0-.50 

7 

11.50 

176 

2-1 

Horizontal ehambey . 

10-3 

21 

MOO 


3-1 

Sliniing chamber . 

(i-() 

2-1 ; 

10.50 

83 


t'oke. ovens 

7-28 

30 1 

1000 

8-1 

8-1 


For the purjiose of cilieient recoverv of ajiiinonia Sommer considers 
horizontal retorts to he nnfavoiirahle iji every respect, as the rcdativehy 
high temperature obtained and the snbseipient slow rate of cooling (as 
indicated in the above table) are conditions (pnte iinsmtalfle for the pro¬ 
duction of ammonia. He further advocates the use of steam for eon- 
nerviug the yield of ammonia, especially dining the latter half of the 
distillation period. Oxygen has a powerful destniclive action on 
amni'ii'ia ; it is demonstrated that o.'iidation of aniiiionia by air begins 
at 150 I t. and that a mixture of of ammonia in dry air is oxidised 
to the extent of 5'80% at 250° C., whilst in the presence of 2-3% of 
steam only 0'89% of the ammonia is oxidised. Similarly while 12-89% 
of the ammonia is oxidised at -150° C. in the ease of dry ammonia air 
nii.xture, only 2-01% is decomposed if the air he moist. The pre.scni-e 
of hydrogen sulphide is also considered lo be a deterrent to oxidation, 
it being irrore readily oxidised than ammonia. Here again, steam may 
.jilay an important role, for by its reaction with sulphur in the coke. 
;the concentration of hydrogen sul|)hide is maiiitained. Ilrielly sum¬ 
marised the three e.ssentials for |)rodueing high ammonia yields are (I) 
rapid removal of gases from the zone of high ti'iuperatuie, (2) pre.senec 
of steam, (3) absence of oxygen. 

II. fialmang in afi interesting paper on the p' -In. tion of ammonia 
h_n the complete gasilication of coke in the juesem e (if air and steam, 
states that from 73 to 95% of the nitrogen is recovered aij aigmoiiia in 
the presence of steaiii and aii'at 900 " C., this proportion being increased 
to 81-96% in the presence of lime. An important eonelu.sjon ifrrived 
at by tbe author is that «lurin(>i this process the ratio earbon : nitrogen 
remains constant. The .corollary to bo drawn from ‘this is that the 

Z. ajiijew, lUlO, 32, 1-IS; J., 1911), r.i_.i. 
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nitiof'cii of coke cannot'lie converted to amnioni& unless the coke is 
(•<)in|iletely decomposed. , 

The main intei'eijt centi'inf; around the. recovery of tliis constituent 
of the f'as lies not so nuicli in the value of the product'lor the manufac¬ 
ture Ilf cya-nidi's, lint because its presence in the a deterrent 

action on oxide purification, as well ms a destructive ellect upon metals. 
(Iviinoffeii recovery should therefore he considered a necessary adjirnct 
to the lias purilication |)rocesscs. Thp latest polysulphide plants are 
'capable of removii'p tt'i-118% of the total liydrocyanic. acid in coal gas.^*, 
K. Cisi'let ami (' Degiiidehave |iateiitcd a jiroce.ss for the simul- 
laneoiis removal of cyanogen, hydrogen sulphide, and carbon dioxide 
from coal gas by the use of rest.iicted ipianlilies of ammonia and lime. 
The ammonia reacts rvith the acid gases, ammonium carbonate, siil- 
phide.and cyanide being formed, which by double decomjiosition with 
till' lime present are conveitcd into ealciiim salts with the liberation of 
amjponia. The ammonia is therefore bniig lonstantly legenerated, 
(“■!'d mav serve conliiiiiously tor jiuiification as long as the ipiantity of 
lime is not exhausted W. held has iiitrodiieed the following modifi¬ 
cations in the methods of cyanogen neovery usually practised:- ■ 

1. The, use of a ferrous salt and calcium hydrate to give the reaction : 

I'VSO, I ;«'a(OH),U (ilU'X--.CaS(), I ('a,he{<'NK HiH.O. 

2. The US(“ of salts of which the corresponding oxides are dis¬ 
placeable by ammonia. X typical reaction of this process is;— 

2MgCl, h tKlIj+6HCN rh’e(()H)j- Mg,Fe((’Nk t fMI,Cl + 2HjO. 

3. Bv the use of iron already combined with cyanogen ; 

:3Ke(t:N), I (l('a{011), f 12Ht'j\ d3('a,,Fe(('N), e I2TLI). 

Feld prepares pure cyanides fiom coal gas hy first washing with hot 
solution of magnesium hydroxide to remove carlioii dioxide, then with 
a solution of lead, manganese, or iron to remove, hydrogen sulphide, and 
finally with a cold solution of magnesium hydroxide to remove hydro¬ 
cyanic, acid. By timjily boiling the product of the last reaction ]ittre 
hydrocyanic; acid is obtained. 

RE.nov.ti, OF 11 yiiuoof.,\' SuLriiiiin Axn Siii.ruuK (.'(impound, s. 

Ilijitrogisii Sulphide. 

Certain contributions have been made towards a more, complete 
knowledge of the oxides and hydrates of iron, and their behaviour.: 
towards hydrogen suljihide. G. Weyman stales that under the 
conditions of gas-works practice the sesnuisnl phide is usually produced. 

« C/ifili. Xije, 19in, 1, 91 •92. 

2' KiiRi Pat. 9780, 191.5; Ga.i J., 1919, 146, 761. 

o Oas ll’oild, 70, 517. J-, 1918, 333t. 
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TIiptc would appear to be only a small ]>ro*portjon of moiioaiilpliide 
[irodueed in this process, and this at higher temi)eratnres of workyio 
may eoinbiiie with sul])hnr, fesulting in tlie formation of rlisrdphide. 
After’oxidation of.thc purifyiiAg mass the (piantity of ferrous sulphate 
present has ooftiiidy increased althongh there is no direct evidi'iiee to 
show that this originates from the, oxidation of disnlphnle The reduc¬ 
tion of pnjifying efficiency of oxide\even when mainlained in an alkaline 
eirtidition is considered to be dne partly to the |irodni'tion of ferro- 
eyanides and of disulphides, anij to the dilution of active oxide by reason 
^of the sulphur absorbed. The author further shows that oxide of iroiv 
doi's not become inactive towards hydrogen sulphide until heated to 
a temperature of 800’C. The results obtained a|iparently refei to the 
iist^of hydrogen sulphide in high concentration, and it would be of 
ibterest to ascertain whether the same conditions are maintained with 
hydrogen sulphide at a concentration of which would bring the 

research into line with industrial practice. The, result of experiineiital 
work has led the author to the conclusion that the activity of oxide 
of iron is primarilv dependent upon iiioh'cnlar structure, and'not 
upon the particular degree of hydration, although the final molecular 
.striietiire mav be deteimined by the hvdiated condition*!!! which the 
niateri*l at one time existed. T'he method of cooling the oxide probably 
^ilavs an important part in the question of its final activity as legards 
the ab.sorption of hydrogen sulphide, for it was found that the activity 
of o 1 fe which had been heated for three hours at WIKI’C. and plunged, 
into i.old water had increased from to ■I.J"',!, as eoriijiared with a 
slowly cooled sample of the same oxide The author forniiilates an 
hypothesis by which it is assumed that the molecules of oxide which at 
80(1" (.’ .ire in a mobile state rearrange themselves on slow eoolTng 
in a more condensed form. This assuinplion is borne out by the deter¬ 
minations of the specific gravity of the inateri.il .ifter heating to varving 
temperatnre.s, the, sjiecilic gravity being found to use, steadily with 
each ini reaso in temperature. It is upon this ground therefore that 
sudden cooling of tihe heated material is lecommiRided. 

The Chief Alkali Inspector in his aimnid re|iort atmtes that the 
baekwaril rotation ” system with downward flow has fully justified 
itself as a means of operating a purifying system This is paiiieiihirly 
the ease if the efluaency of tlm process is men ire.i by the alisolnte 
veliimi! of hydrogen sul|)hide absorbed bv the, o.xide piior to its linal 
discharge and by the capacity of the ihateiial to de.il with vaiiations 
in the make of gij. As by'till! ado])tion of tins system the puiifying 
material is operated under moiiti favourable conditions, the n?ci'ssity 
j for by-pas.singsmall amounts(Vf ammonia from the scrubbing system is 
I obviated and conseque iiAl^ an increased yield of aninfoni.i is obteined. 

I VarioUiS suggestions for khe more .scientific control of A.xide purification 
See Gih World, titlt), 71, .SO, 
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have been made as .t result of investigations earned out on the direct 
pweess of sulphate, of ainnionia pianufacture. These suggestions 
refer to the regulation of temperature, the ammonia content of 
the crude gas, and the humidity of the oxide. “Curphoy finds it 
difficult to correlate rises in temperature of the wortiug oxide mass 
with the work done as measured by tjlie make, of sulphur, owing to such 
varying influences as radiation losses., local evaporation andjCondensa- 
tion of water va|iour within the boxes and connecting mains, etc. 'At 
the same time he is of opinion that variptions of temperature in a given 
^■ayer afford a valuable Indication as to the activity of the material., 
and are paiticulaiiy useful in anticipating periods of disorganisation. 

It has been suggested that the small proportion of oxygen that must 
of necessity remain in the gas when regeneration in situ is practised 
exerts a de.stiuetive effect upon the east-iron mains and services, more 
particularly in those case's wheie the complete extiaclion of naphthalene 
from the gas constitutes an integral factor of the, jiurifie,ation system. 
In view of this suggestion it will be, of interest to note that attempts 
lu).ye been made both in this country and in America to revivify the 
oxide by injecting air through the material after the box has be,cn 
isolated from' the gas .st.ream. Owing to the. liability of the mass to 
become overheated during its regeneration this proce.s.s requires tiareful 
ojieration. F, W. Steercarranges a blower connected in closed’ 
circuit with the piiiilier and by this means circulates air at three times 
the normal velocity of the gas. This is quickly diluted, and the loss 
of oxygen can be replaced by fresh air. which is admitted in such quan¬ 
tities as will maintain a safe teniperaliire within the mass undergoing 
revivification. 

If. (i. Colman and I'k W. Yeoman have contributed valuable work 
on the subject of the valuation and methods of analysis of spent oxide. 

;\n Aimriean W'riterde.scribes a nielhod successfully used for 
removal of hydrogen sulphide from gas containing a considerably 
larger pro]iortion than coal gas. Tim process depends upon the 
circulation of water containing jirecipitated hydrate of iron in suspen¬ 
sion through'rwo towers of similar construction f.o the normal gas-works 
scrubber, the lower einl of each tower being open anil sealed in a large 
tank containing the |iurifying suspension. The iron in the mixture 
in the tanks is prevented from settling by air agitation, the oxygen 
required for revivilication being also obtained from this source. ' 

. (tiiinpDioiils uther lliiiti. /fifilnii/mi Sidjiliiile. 

K. K!' Kiik'ul and II. S. Taylor "" have recently patented a modifica- 

=■ ./.4 1!)10, 146, 303. 

a,1.1 I'M!), 145, 68, 112, I6'J ; S!)l9, 103 a. 

‘1" Ciw J., 1919. 146, 49.6. 

" Eng. Pat. [30654; Qai World, 71, 203 ; J., 1919, 710a. 



GAS—DESTRUCTIVE DISTTLLATIOJI—TAR PRODIICTS. »ti 

ti( n of the catalytic process for the rcmovitl of carbon bisulphide in 
whicli the catalyth’ material etniiloyed is comprised of oxide of iron 
admixed with suitable pto]jt)i't!ous of one or more, of the, oxides of 
. Iirohiium, nichel, cobalt, cesum, thorinm, zirconium, manganese, or 
inylvl'denum. • J5y the use of this catalyst, togdtlier with a suitable 
proportion of water vapour, the oxides are not reduced by the heated 
coal gas, neither is the hydrogiV suljihide produced in the reaction 
absorbed* by the catalyst. The reaction temperature varies between 
:3()t)° and 650° f'., according to the composition and sulphur content of 
the gas and nature of the cafalyst emidoycd. v\n etllciency of SK»®^ 
is claimed. 

Charcoal, in addition to serving for the removal of illuminating 
hydrocarbons, is also being adopted for the extraction of carbon 
fiisidphide and naphthalene. A process based on the absorption of 
carbon bisulphide by (harcoal should possess spciiid advantages over 
the catalytic proces-ses inasmuch as the subscipient use of oxide, puri¬ 
fiers is of course* uunccessary. W. G. Adam has patented a jiroc.tss 
for the simultaneous removal of carbon hisulphide and na])hth!llene 
from coal gas, and for this purpose (onducts the gas from the usual 
purification s 3 'stem through giamdar (diarcoal contaired in ves.sels 
simila» to oxide purifiers. The quantity of charcoal reijuircd de]iends 
•upon its activity and the amount of impurities in the gas. It is stated 
that 70 lb. of charcoal per 12,000 cub. ft. of gas (ecptivalent to one ton 
of c( i! carbonised) reduces the sid|ihur content of gas from 35 to 7 
grains |ier 100 cub. ft., and entirely removes the najihthalene originally 
pre.scnt in the gas to the extent of 6 grains [>er UK) cub. ft. Both the 
carbon l)isul)diide and naphthalene are recoveied by heating the spent 
chanoal to 300" ('. * 


NAlUmiAl.K.NH. 

Although many of the difficulties relating (o naphthalene stoppages 
in the mains and services of gas undertakings have disa|ipcurcd with the 
cessation of the, process of nai'htlia recovei'v from coSl gas, the disability 
under which the industry labours in respect of the trouble al7d annoyance 
caused by the deposition of this hydrocarbon has not diaa])pcared. 
There seems to have been no distinct modilication •d i he process adopted 
for the complete rempval of ifaphthalene from ,^lal gas. or of those 
|pfocessc.‘^involving the injection of an oil spiav Ui jirevent the deposi¬ 
tion of naphthalene. As to the relative merit! of these tw^ methods 
iof dealing with th* problem, the general o|iiniim is held that although 
:the complete extraction of najilitiiialene from the gas before it leaves the 
; works is to be rccommebdcd, "ft cariies with it the disadvantages that 
|many years are required before the mains and services are completely 

“ Eng. Pat. 127431; Goa World, 71, 44; ^.,^1919, uOOa. 



S6 REPORTS OP THE PROOEE8S OP APP1,IED CHEMISTRY. 

cleared from naphthalene by the purified gas, and it is therefore sug¬ 
gested that this process should be accompanied by one of oil spraying 
in order to reduce this period. ' ' 

Tab ni.S'ni,i.ATTON and i5Iruydratiok. 

F. W. MoNear,®^ (1. W. McKibben,’’® and others have introduced 
processes for the electrical dehydratioi/ of tar. In one form of plant the 
emulsion Hows through a successive series of annular electrodes anH 
round a series of discs between which i^n electric field is maintained, 
\jjhilst in another ])la«t the emulsion is subjected to a continuous and . 
uniform electrical field. In the latter case the velocity of the emulsion 
is sufficient to cause the polarised water globules to cohere and thus 
separation is effected. c. 

R. Weissgerber and 0. Kruber conclude from an investigation 
of tlie heavy oil fraction of coal tiir boiling between 2(>()°-265'' 0., that 
contrary to the general o|)inion it is not deficient in solid matter. The 
authors have isolated three solid dimethylnaphthalenes, from this 
fraction—2..3-, 2.6-, 2.7-dimethylnaphthalenc—the. ^-methyl and 1.6- 
dimethylnajdithalencs being the only genuine oils jiresent. 

F. Ru.szig *' finds that so-called anthracene oil yields brown dye¬ 
stuffs analogous to the methyl- and phenyl-xauthenes and su'ggests 
that anthracene oil contains ccrtiain tiiphenylracthane derivatives, 
and in particular phenyl- and diplienyl-xanthenes. The hydrochlorides 
of the brown dyestuffs arc. soluble in water and act as direct dyes for 
wool and silk. 

J. M. Clark describes a method of separating the solid obtained by 
cooling anthracene oil, which consists mainly of a mixture of anthra¬ 
cene, earbasole, and phenantlirene. llic solid is mixed with crude 
coal tar na])htha heated to 60“ 0., and by cooling to 30° (J., and filtering 
at this temperai,lire, the major portion of ])henanthrcne is recovered in 
the filtrate. I’ure phenantlirene is jireiiared from this extract by a 
second naphtha treatment, followed by fusion with alkali hydroxides, 
distillation, and then by further treatment with naphtha and decolor¬ 
ation with bone black. The pure product is finally obtained by 
crystallisation from aleoliol. 

The solid residue from the. previous filtration is mixed with light 
pyridine, heated to 80“ t'., cooled, and filtered at 15° C. At this stage 
the soluble portion consists largely of e.arbazole and the insoluble residue 
is chiefly anthracene, nic .soluble ])ortion is separated and subjected 
to a sfcond naphtha washing, and by sulphonatic.i and solution in 

“ U-.S. Pat. 1291378; J., 1919, a'oSa. 

U.S. Pats. 1299589 and 1299590; J., 1919, 403a. 

Ber., 1919, 62, 348; J., 1919, 455a. ■< ■■ 

’5 Z. angew. Chan., 1919, 32, 37; J., 1919, 217a. 

J. Ind. Eng. Chm., 1919, 11, 204; J., 1019, 247a. 
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water the anthracene is removed, and 99’6% carJ;)azole pre])arod from 
the insoluble residue by sublimation. 99-9% anthracene is jirepafed 
from the insoluble anthraeenl rJsidne by rej)ealing the pyridine treat¬ 
ment, and by sublimation, diatillation after fusion with alkali hydrox¬ 
ide,s, and crystallisation from benzol. * 

Detailed information as to the nature of tar produced durinjj low 
teni])erature distillation of coal is^searee. F. Fischer and W. (Jlnnd 
by using a revolving furnace avoid the superheating of proiluels of 
distillation and obtain conside^-able quantities of tam which are ehar- 
ae.terised by the ]U'esenee of naphthenes, highly viscous oils, and 
paraffin wax, and by the absence of aromatic conqiounds. (las coal 
and canncl coal yield 10% and 14% of tar by weight respectively, whilst 
gaj coals in tar recovery producer systems yield li)% of tar. The fal¬ 
lowing table is given as a contribution to the knowledge of the com¬ 
position of these tars: - 





I'.ii ll•lnl ’ 


lll^llll 

< Kill 



I3i1 iiiiiiiioii' 

(tjl- 

O’.H 


coal. 

ro.il > 

1 o.l' 


0/ 

0/ 

“/ 


/o 

/O 

/O 

\on-visc()us oils 

.•hh.O 

I.Vll 

17-7 

Yiscoin oils (lubricants) 

l.b-t! 

Kl-O 

11 •;5 

I’henoN. 

11-0 

.■jP-I) 

.47 •« 

Solid ]iaralliu 

( -1 

I'O 

1 -H 

Resins. 

1-2 

Ml 

()-7 

I’iteh. 

19-2 

(Ml 

l.o-O 

lioss aiul watfT 

1. 

IT-d 

i(;-7 

It would appear that 

the tars doiivod 

from complete 
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.sy.steuis possess many of the characieristic 

att ributed to low tempera- 


ture tar. 


(loKK Axn CoKK Ovuxs. 

Whilst there must always be a certain diuu.nid tor metallurgical 
coke in this country, the future of coke uianubti tiired as a by-product 
o1 the gan-making process is a question which should receive most care¬ 
ful consideration. Gas coke, although eminently suited for t4ie jiroduc- 
tion of steam porN^'r, cannot be considered to be entirely successful as 
a household fuel. For housejfofd purjiosea it is to be. anti^ipaled that 
the gas-works coke will find stwmg competition from that jiroduced 
by low temperature disfiiration, and the serious rise iu the ash content 

Qee. Abhandl. Kennt. KoUe, 11 ) 17 , 1 , 114 ; J., 1910 , 492 a. 
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of coke tesultiiig (foiii tli'p c.'ctcnsivc steaming of Ac retort charge is 
therefore regarded with alarm in some quarters. The conse(iuent 
e.xtra elinkering. leiiioval of clinkers, .and toe liigli proportion of unhurnt 
fuel ill the ellnki'is cansi'd by the use t\f fuels containing a liigh jst- 
eeiitage of asli, must' assuredly ael. unfavourably upon-the sale, of the. 
product. Oil the other hand, it is stated that very moderate steaming 
of the charge [irodiiees a coke of liigl/porosity which is more adaptable 
for general fuel purposes, it being .dso more easily ignited. Furthor, 
till' ash content is ineieased to such a slight extent as to present no 
llifticulties. 

With regard to metallurgical coke, .Myers.™ in dealing with the 
preparation of coal for coking, I'mpliasises the importance of adequate 
selection and treatment of coal used for this purpose. In this pajier 
coals are elassilied iiiidei three main headings, (1) large lumps, (2) good 
quality slack, and (d) slack which rciiuiics washing. The major por¬ 
tion of the pmier deals with this latter class, as sneli coals constituU' 
the largest, projiortion of coking fuels used in this eount'ry at the present 
time*. I'Toiii a eoii.sideration of the theoret.ieal principles of coal wash¬ 
ing, the authordeteimiiies that particles of shale of sp. gr. 2-3 and O-.'l in. 
in diijineter obtain the same limiting velocity in water as a particle of 
coal s]i, gr. 1-3 and 1-3 in in diameter. The maxiimim ratio ofahain- 
eters is -I'd: 1, and thus it would aiqiear to be impossible to sejiarafe' 
particles of coal and dross of resiieetive diameters t-3 and 1 without 
a |ireliniinary sizing. Various types of modern washing plant are di.s- 
enssed. The use of clear water of the correct sp. gr. is considered to 
he. a most important factor, as it. alfccts not otily tilie sepaiation of dross, 
bnt also the removal of soluble salts and alkalis from the coal. W. J. 
Uei’s ™ has exaniined the nature of these soluble sall.s and their corroditig 
effect on coke o\en walls, and linds as the result of analyses of the 
punipings from shallow workings, the eiiciilatmg water at the wa,sheries. 
and the diaiiiings fioin the washed slack hop|iers. that a comparatively 
large ]irop()ition of ituirganie salts can be retuoved by adecpiate washing. 
The sodium salt cotjtent of washed and iinwashi'd slack is shown to be 
as follows 

\\ .I'ht'd rnwiuJii’d 

Soditim chloride ..... d'li'1% d'.37% 

Sodium sulphate , . . < . . ••■Iff'};, 

It is stated that although the e.xtia expenditure involved if, substi¬ 
tuting yit itater by town water to rediicit further the solirbh' salts would 
not apin'iir to be justified, it is fre(]uently advantageous to increase the 
volume of ivflter circiilati'd at the waslieny in order to reduce the salt 
content of the water adhering to the ,'dack. The ral.e of How of wat.er 

(/m World {Cnkintj tSrrliort), 71, Aug. 2, p. 12. 

Qaa World {Coking Section), 70, Juno 7, p. 18. 
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through the washcry is pvohahly a factor of groater importancp in rcdiie- 
iiig the salt content of this adhering water. , 

'I'liere is a general tcaideiicy fo employ for heating pnrpo.ses producer 
gas'made from coal slack in »mmonia recovery plants in place of coke- 
oven gas, and'to divert the high caloiilie power gas mannfaetnrcil for 
(own supply or for sm-h commercial pHr|io.ses as furnace healing, etc. 

. I’erliaiis^the greatest dilliculty l\he eneouutered in the distribution of 
(H)ko-oven gas for town purposes will be, that of ensuring a constant 
supply. It is not the practa^’c of a coke-oven works to store large 
(piantities of coal owing to deteiioratioii affecting the (piality of tily! 
coke---the coke of course being the product reipiiring mam considera¬ 
tion- and hence it is dilticult to ensure a continuous and regular supply 
o^gas in view of a possible sliortage of coal and the dillieulties of trans- 
*|)ort. 

I NC.INIlK.SCKXCK ItlAXTiaCS 

II. K. Ives, f*l. F Kmgsburv, and F. Karrer have mvestigaled . 
the .speetial (bstnbution of the luimuons radiation from ineandesfeuee 
iiiantles eoid.aming various mi.Ktun-s of tlioria with other o.vides. The 
characteristic features of I he luminous radiations in the case of the thoria- 
ceiia tnixturesarc e.xhibitcd by vadous ol.hor mi.'dnresbut in dillerent 
•degrees. The thoria-eeria mi.xture which yields the' ma,\imum Imninous 
radi'ition contains t)-7fi% of ceria, and is obtained with a flame adjusted 
with 's outer edge just inside the mantle, buimuoiis radiation w 
decrca.icd and heat radiation incrca.sed by forcing the tkiliie through 
liho mantle. In the ease of a hlack bodv colorant the aiithois calculate 
that whilst the total radiation vanes as the 4th jiower of the tempera- 
turi'. the luminous radiation varies as the 11th or llllh power in The 
leeion of 181)0" Fiom this it is deduced that it- is more economical 
lioui t he standpoint of light ra'lia.l ion to lic.it a small ijiiant ity of matter 
to a high tempi'ralurc than a huge <iuaiitity to a low temperature. 
This IS proved in practice, hut as the durability of the mantle depends 
iaigely upon its weight, a compromise has to be made between diira- 
hiiityaiid efliciency. Tin'ideal to be soiightfiom thest.uidi(ioiilt of light 
piodiiction is that the healed body shall yield a maximum cmisslie 
|)owcr III the visible legion of the spi'c.lrum, cone i.itcd on the wave 
lengths of maximuiu visibilitvf The maxiimiin | i.-silile ellicie.iicy'at- 
l4iiiab!e by heating a*iiiaiitle in the eiislomarv ni,inner is 2'ti%; the 
•■llieiciicy at jircsent realised writli incande.scence nianth'S is 0 I1 )"q, 
For all mixtures ciyciency IS incteased with inercasi d tempe’ralii*e, and 
thus for eciia mi.xtures the liiipt is set at about Itfi;)'’t', the melt¬ 
ing point of ceria. • •. 

•). H. (1. Thomas sliyi^s that the increased efficiency of the inverted 

“ J. Franklin Inst., 1918, 186, 401, .585; 191* 1«7a. 

-h, 1919, 108 t. 
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over the upright system of gas lighting is to be attributed to the higher 
temperatures obtained due to heat regeneration effected by the rising 
jirodueiiS of combustion. By eirciilatihg Svatcr in the regions of the 
nozzle and injector, and thus maintaining the combustible gaseous 
mixture at a relaiivcfy low temperature, the mean radiaft candle power 
of a No. 3 Jfetro burner is redueed from Tfi-O to 51-7 candles. On the 
other hand by ju-ehcating the combi/tible mixture fed to atj upright 
burner the lighting efnciency is increased in a horizontal direction 
from ()6-l l<i 100’2 caudles. 'I’he followjng results may be quoted:-- 


N(i, 3 Metro Hnriier. 
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The biglic.st temperature to which the riiixtiye can bo jirelieated is 
foiiiHl to bo 270“ C. The poniary air supply alone was proheatcd,and 
nii-xed with the combustible gas. Attempts made to obtain a higher 
tein|ieiatiire of preheating ofcthe mixture re.sulted in slight decomposi¬ 
tion of ecrtarti hydrocarbon (-.onstituents of the gas. Further work 
should be carried out in the direction of ascertaining the elfeet of [irc- 
_ heating ^to higher temj)eratures\gal4es which are not subject to this 
lie comiiosition. 

ClIKilRAI. A.M) I’llYSlCAT, t'llAKACTKWSTICS Ol' (.'oAl, (Ia.S. , 

The studies carried out a ml the rcconiinendations made upon this 
subject during the past year are of the greatest importance, anil may 
^b« said to have eontributed in a greater measure than any other work 
to the, creation of that sound basis upon which the gas industry is to 
develop, ('obb and his eo-workers, I'xperimenting along the lines 
suggested by the (las Investigation Committee of the Institution of 
Uas Kngineers, have continued work' upon the relative efficiemies of 
ga.scs of varying caloiilii' power when used in the lighting ai.d heating 
apparatus to be found upon the market. The second report of the 
Research Sub-Comnutleerecords the results of a .series of elTiciency 
^ testa carried out with ring burners and with upright and inserted incan¬ 
descence burners on gases varying in caloiilic value from ■‘iS.'i to .391 
B. "h.U. jie.r cub. ft. The results obtained with ring burners which 
wer. uitably adjusted show that a gas of this low caloiifio value gives 
as good a thermal efficiency as any other grade of gas prcviou.sly tested, 
and that the value of different gases in ling burners is directly pro¬ 
portional to their calorific powers. In all cases the only modilic.'Wtion 
lequired to render existing appliances siiif able for use with this gas was 
the enlargement of the nipple orifices The latter part of the Re[)Oi-t 
IS a direct continuation of the lighting section of the first Rejiort and 
deals with the relative efficiencies in use of the different grade,? of gas. 
Kxperiments were made with mixtures of coal gas and blue water gas in 
various proportions, yielding gases of from 291 tob^SB.Th.d per cub. 
ft. These experiments were carried out with a normal upright burner, 
no alterations being effected in the burner for Ih" different grades of 
gas. The anticipated efficiency of from 27 to 2.3 I'.. h IJ. per candle hour 
was obtained and in,sonic cases exceeded, but ti e e.\perinicnta show 
that cojiipletely satisfactory comparisons of th. le ditlerent gases can 
only be made when each is permitted to exucise its majimum duty 
in an appliance jftoperly adapted to its use. .* 

fliis experimental work is beiTig continued and at the jiroBent moment 
a study is being made of the effect of the inert con.stitucnts of coal gas 
mxin the illuminating '^itfwer developed by the inca(jdescenco mantle. 

“ Goa J., 1919, 146,*607 i J., 1919, 624a. « J., 1918, 681a. 
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Not only does there appear to be no evidence whicli would refute the 
original finding of this Suh-Coniniitte(!, namely, that the value of gas 
to the consunicr is, for general juiiposes, ill direct pro])ortion to its cal¬ 
orific power, hut the u’sult,s obtained geni'rally confirm this conclusion. 

Shortly following the enunciation of tliia ininciple, (1. Carpenter 
suggested that it wouhl he directly in the interest of the consumer that 
gas should he sold on the basis of i/ts thermal value rather than by 
volume, and pointed out that the aeeeptanee of such a prineiple must 
eventually he beneficial to the ga.s indu.stry. lie suggests that as 
V“gaids tiie ni'w standatiis to he adopted l(),0IK1 B.Th.lI. should repre¬ 
sent a therm, and that the standard gas unit should he, a decatherni or 
100,000 ll.Th.C. He fmther deals at length with the modifications 
to the existing systems of gas sales which would htivc to he adoiited 
under the proposed scheme. 

Soon utter the formulation of the above [iroposition the Fuel Research 
Hoard issued its repoii on the (piest.ion of gas .st.andauls to the Hoard of 
Trader Jn this rejiort the Hoard recommends the .safe of gas on the 
basil! of heat energy on the same plan os outlined by ('ar]ienlcr. Other 
important recommendations refer to the necessity of adjusting con¬ 
sumers’ appliaueos in order to obtain the maxiiniim efiieiency, to the 
inadvisability of ddiiting coal gas with inert gases, and to the., more 
e,om|il(‘te removal of hydroe.yanie, acid and sul])luu' eompmmds other ’ 
than hydrogen sulphide. Later in the year as the re.sult of a confer¬ 
ence between eoiisumcrs, gas undertakings, and loc.d authorities, the 
recommendation,s made in the report of the Fuel Research Hoard were 
accepted with certain amendments. These recommendations and 
embodied amendments are as follows 

('l) That the ])ropoaed system of charging the consumer for the 
potential thermal units suiiplicd to him is accepted, 

(2) That the thermal units chargeable are to he calculated by imdti- 

jilying the nimibcr of cnhic feet registered by the consumer s 
meter by the declared gross calorific v'aluc of t he gas per cubic font. 

(3) That the calorific value of the gas is to he eontimionsly measured 
and I'fcorded by a recording calorimeter of a standard type, to 
he passed liy the London Uas Referees. That the method of 
installing, using, and chocking tfie standard calorimeter is to 
be prescribed by the London (!es Referees', 

(I) That, subject to the acceptance by the gas umleriakiiig of thy 
stipulations laid down in articles Nos. 1, 3, 5, f’l and T, the gas 

rindoVtaking is to he free to deliver to the cousnmer any mixture 
of comlmstihle gases free from {lulphutetteil hydrogen, and not 
conta'ming moie than 20% of inert con,stituent.s tor two years, 
18% for two years thereafter, and 1.5% thereafter. 

(0) The gas uililertaking to declare the calo,rifle value of the gas it 
V am World, 70, 164, 18.3, 200 
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intends lo (Oliver, and to undertake to adjust, and. if need be to 
rcplaeo gratia, the burners in eonsuniera' appliances, with^all 
reasonable speed, so fhat tlie gas delirereil can be burned in 
• these. a))))liances with .safety and oHiciene.y 
(_li)* IShould the gas undeilaking desire at any'tinie to i;hange the 
ealorifie value of the gas .sujiply, due notice to be given to the 
eonsuiiieis or their repiVsentatives. During the period of 
notice, preparations to be made by the gas undeitakitig for any 
readjuatment of .the eonsniners’ a]>plianees which inav be 
required, so that the gas then to Ix' deliveied can be buriu'd ii^ 
these ajjpliances with .safety and edieieney. 

7) Tile gas undertaking, within a. iieriod of live years, to supply 
gas at .such'iire.ssure that, under normal eonditions of supply 
and equipment, there shall be a pressure of not. less than 2tl- 
llltlis of an inch of water on the gas in any main or service-pipe 
of 2 in. diameter and upwards. 

(.'<) That the unit to be adopted in ehaigmg the consumer is to be 
IDO.OOt) B.Th.D. 

The h’uel Kcouomy Committee of the British .\s.soeiation in pre¬ 
senting their Annual lleport expiess general agreement with the 
soimilnii'ss of supplying gas on the basis of its heat value, and with the 
reeoiiiineiidations of the, hhiel Research Board subject to certain eon- 
litioiis being assured. They are of the opinion that iiisuHieient iiii- 
[lortaii . has been attached to the value of methane as a “ steadying ” 
•onstitiKiit of the flame produced by the combustion of eoal gas, and 
mggested that the proportion of this con.stitiient should not fall below 
They further advocate the limitation of the quantity of carbon 
nono.xide [iresent in eoal gas owing to the to.’iic effect produced in flie 
neiit of small leakages, and recommend that a niaxinimn value of 
3t>"„ of carbon mono.xide should be in.stituted 
The work that has been carried out at Deeds I'liiversily is of immense 
cable in indicating the general lines of future progri'ss in the industry, 
lint the investigator.s Have recogiii.sed that much liiis yet to be done 
lefore an absolute decision e.in be arrived at coiiceinintfc the future 
itaiidai'ds of gas supply. Kiiture research should ))iobably lie. in the 
brection of investigating the que.stion fundament.'ii\, which would 
nvolve the determination of vakues for each of the nsrituents of coal 
{a,;i studied lirst .separately, and then in varying ihuportions. Insufli- 
Sient i.s kfiown at present about the effect of each con.stituent in deter- 
mmng flame temjijratiire and Utruotiire, radiation efliciency* ai|<l the 
late of proiiagation of explosive w^ave with varying gases and appliances 
ised with d'tTerent proportions of air. * 

R. V. Wheeler has sljoyn that metbanc and air mixtures containing 

i “ Iron and Coal Tmd^^' Rev.. Sept, 12, 1919, 327; J* ''>19, 358a. 

•“ Chem. Soc. Trana., 1918, 113, 840; J., 1919, 3^. 
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from 7-5 to 12'5% of metham; inflame in aueh a manner that the flame 
reaohes simiiltaueouBly all points of the walls of the containing veaael. 
In consequence the inflammation is complete before cooling by conduc¬ 
tion from the walls (lomes into play. Mixtures containing more than 
12-5% or less tlian’7'.')% of metliauc inflame so that-cooling by con¬ 
duction can take place, before the combustion is completed, and conse¬ 
quently the maximum pressure in tais case is less than in the former. 

The same author also finds that the spieed at which flame is pro- 
jragatcd through an inflammable mixture is dependent upon the degree 
^of mechanical agitation of the mixture. The rapidity of combustion 
increases with the degree of turbulence, and a mixture in which the 
sfrced of flame is normally slow is more affected by turbulence than 
one in which the normal speed is high. The lower limits of inflam¬ 
mability of various mixtures of hydrogen, methane, and carbon monox¬ 
ide in air together with that of “ town’s gas ’’ and air, have'been deter¬ 
mined by H. F. Coward, C, W. Car]ienter, and W. Payman.'** The 
resulfa obtained show that the lower limits for the, various mixtures 
may be calculated with fair accuracy from Lc C'hatelier’s formula, 
in which a,, ip, . . . are the proportions of the .several (iombustible 
gases in the lower Hunt mixture, expressed in percentages of the total 
gas mixture, and Ni, Nj, Nj . . , are the corresponding percentages for 
each of the combustible gases taken separately, then :~ 

-h-ht- . . . I. 

The upper limits in air saturated with water vapour at 18°-19°('-. 
are found to be approximately 74’2% for hydrogen, 16-4% for methane, 
and 74-2‘ya for carbon monoxitle. The upper limits for mixtures of 
these gases and also the upper limit of coal gas can be calculated approx¬ 
imately from the above foi'mula. 

W. Payman and R. V. Wheeler “ find that small variations in tln^ 
composition of a combustible gas have a considerable effert on the 
speed of flame propagation. reduction in the proportion of paraffins 
and an inc.iea.se iq the projroition of hydrogen, which occur when car- 
buretted water-gas is employed to dilute coal-gas, must inevitably 
increase the speed of flame propagation in the. air mixture. Such 
works as these clearly emphasise, the importance of composition as a 
factor in determining the suitability ofogascous mixtures for commercial 
purposes and the need for further research along these lines. 

The position of the coal gas industry in relation to fuel consumption 
has \pcn examined very carefully by D. Clerk, A. Smithells, and J. M. 
Cobb “ at the instigation of the Institution of Gas Engineers. They 

■’ (Jhem. Soc. Trans., 1»19, llSi 81 ; 1919, 127 a. 

Chem. Soc. Trans., 1919, IIB, 27 ■ J., 1919, 126a. 

'• Ciem. Soc. Trans., 1919, 116, 36 j J., 1919, 126a. 

“ Gas World, 70, 333. 
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liave workod out detailed eoinjiarisoiia witli tjie electricity supply 
industry in order that the question from the point of view of conseiya- 
tion of coal may be apprefeinted. These comjiarisons show that 
for hVating purposes the thenjial efficiency of the gas-making process 
is very mucli iSiiperior to that of the gener.ition'of electricity, whilst 
this supeiiority is not so pronounced in the case of lighting and 
power. The report is a lengthy, one, and many factors have to he 
esnsidered in arriving at the basis upon which comparisons shall be 
made. For instance, the detjjrmination of the thermal efficiency of 
the carbonisation jirocess is naturally ba.sed upon the assumption that 
the products, namely, gas, coke, tar, ammonia, sulphur, etc., he included 
as heat-containing bodies. On this basis an average of about 71% 
of Oie total heat of the coal is conserved on carbonisation, this appearing 
m the products, the remaining 29% being employed in the process of 
niamifaetiire. The reporters are strongly of the opinion that the 
maintenance and development of the gas industry are essential in the 
interest of fuel conservation. 



MINEKAIf OILS. 

By a. B. DuncWan, D.Sc., K.l.C., 
liemirch ('hemhl, Aniflo-Pi-rsian Oil On. 

I’uTKDI.liUAl AM) TIIK W.Mf. 

It is u truisui ti) state tliiU tlii'Allies’ suc(:e,s,s in the. Kiirojs'an War was 
largely due to the supjily and utilisation of petrolenin. Certainly, 
without mineral oil warfare would have leniained in a inedneval eon- 
dition and an impasse, might have resulted, ft is seareely possible 
at,this date to imagine strategy and taetics dejirived < f tanks, aircraft, 
motor transport, and oil-fired ships, whilst industry on the home front 
lacked a variety of essential petroleum products such as fuel for internal- 
combustion engines and lubricating oils tor machinery. 

Some idea of the vital imjwrtance of the reaction of petroleum on the 
great struggle may be obtained from a perusal of the speeches at the^ 
.\nnual Dinner of the Institution of Petroleum Technologists.'- Lord 
Moulton referred to the importance of Borneo sjiirit as a source of 
toluol and to the various attempts which had been made to “ con¬ 
structively distil” |iaraflinoid and saturated i-yehc hydrocarbons into 
aromatic derivatives. 8ir Chailes (liecnway, the retiring President., 
empha.sised the need of continuous study and research and training in 
the technology of petrohmni-—and m connection with this referenen 
mav he made to the munificent, gift made by the Anglo-Persian, 
Burinah, and Anglo-Saxon Companies and Lord Cowdray, the Hon 
Clive Pearson, and Mr. Deterding to the Chemical School at Cambridge 
Sir Frederick Black, the incoming President, made the first reference 
to the piiic line (•‘12 miles in length) between the Clyde and the Forth, 
which would have proved of the greatest benefit had the war continued. 
He drew attention to the fact that the stupendous total of 30 million 
tons of oil was moved into European waters during the war (as against 
240 million tons of coal moved out of the United Kingdom), and em¬ 
phasised the work of the Anglo-Persian Oil Co. in su])l)lying the wholef)f 
the MediLiiranean area with oil, and tIp’Asiatic I’ctroleura Co.'s efforts i 
i n connection with toluol for explosives. The Fourtii Sea Lord (Admiial 
Sir H. Tothill) spoke appreciatively of the value of oil fuel and the 
carriage of fuel in double bottoms, no less than one million tons being 
brought over tjie Atlantic, in this way. ’ ’ 

‘ J. hst. Pet. TecA. 1910, 5, 221 scg. 
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On a later occasion Sir Fredoriek Blaitk in his presidential Address “ 
made further reference to the all-important work of the great oil cjin- 
panies, instancing the Shell tV-oiip's efforts in the direction of ex|)losivc 
■iopyly, in distribution of scusice motor spirit and in the lifting up of 
the double boltoms of cargo shi])s for sn|)plemcnting oil transport, 
tthil.st the Anglo-lVrsian Company satisfied most of the Mcditerr.anean 
m|)plv ajfd rendered invaluable service in connection with the Jlcsopo- 
Bmian c.vpeditioii. The main ])roblems that confronted the Allies 
were: (1) whether the worh^ could produce tin' aggiegatc siijiplies 
liat were required for the service of the war . (2) whether the processes 
if refining could be so adjusted that the iucicascd ipiantitii's of heavy 
uel could be obtaineil as well as those of petrol, parlicularly of the 
lij^li grade reipured for aviation ]mr|ioses ; (d) whether sntlicient 

'ankeis, cars and receptacles could be provided to transpori and dhs- 
nbute by sea and land the necess.ary quantities of caidi product. 
I’bat the.se |iroblems were satisfactorily .solved rcllccts the grcatc.st 
■redit on those concerned. 

\ vast amount of persistent investigation and re.search was sel. in 
notion t hroughout I he war, and it is not looinmdi to say that a wider 
ml deeper knowledge of the chemistry of iietroleiim is one of the 
[ood K'sults ot the struggle. 

The Buiniah Oil Company did a very consideiable aiiioiint of mo.st 
nipo'-tant and valuable work, not only lor the Fastern campaigns and 
he s.'.atioii in India generally, but also in connection with siip- 
ilies ot aviation and motor spirit for Great linl.iin and her Allies in 
'hirope, and at a lime when the situation with legard to tonnage was 
o acnic. iiractically bore the whole brunt ot Itecping the huge Jndian 
lai'kel supplied with its essential reipiiremcnts of illuminating oil, 
iite Isifching oil, lubiicants, and petrolenni spirits. 

The Anglo-Persian Oil Coii.pany’s ellorls weie hugely bound up 
ith the anj>|)ly of petroleum jiroducts to the M K.F. and to the Navy, 
'he benzine and kerosene topped fiom the crude during the prAdiic- 
011 of Admiralty fuel oil was distributed mainly in the Fast and the 
fediterranean, thus diverting .American aup|ilics to a nearer route, 
b'ing to the strategic importance of the Comiiany's I’ersian refineries, 
re .Mesopotamian campaign w'as provided w'ith a, ndigeiions supply 
f all iietrolenm products, ranging from aviat ion spn i. petrol, and burn- 
Ig oil to fui'l oil. Tf tliese sup|ilies had not been iu.iilable on the spot, 
re strain on siqijilies from other sources and upon the limited tank- 
leanier tonnage w^iuld have b#en greatly intensilied and fhe cest of 
le M.B.F. campaign have been,vastly increased. Investigations dur- 
ig the war .diowed thatvthe benzine was, in itself, a valuable source of 
iluol, the concentration ^mounting to about 15%, whilst a readily- 
rejiared concentrate of y)% could be shipped direct fitim the refinery. 

= J. Imt. I'el. Tech., lOlt), 5, 2.51., 
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From tliis in.'itorial furMior fmotionation gave a toluol content 
wl^U'h was nitratable, and from T.N.T. was made on a working 
scale. 'I’iiis discovery is naturally of liist jni[»ortance in the Middle East 
and in India. * 

A considerable aihoiint of work was done in connociion with the 
cracking of petroleum distillate to a rich toluol concentrate, altliough 
the ln‘a\v conversion losses, due to/.iperaiing at a high temjierature, 
and the increast'd pioduclion of toluol from other sourc(‘s |orevonU*d 
this ]U‘occss from being an economic success so long as there was no 
.ready niarket for t.he large jU’oportion ol nncondcnsalde gases. Similar 
considerations playeil a corresponding part with analogous attempts’ 
in Aineiha. 

l*tti<lnrtinn Ilf Aromalic lli/ilrornrhom frow Piman Jlcary DvstiVnk. 

Pit cenC 

Throughput of 40% drst. from IVrsian fuel oil . “ 

Toluene spirit made.21’.SI 

Kesidues.' . 2b-.‘U 

' Losses in tanks ....... 

Conversion losses, gas, and coke .... 51 ■O.') 

The average sfarit jirodiiced gave the following results: 

Pcreent;ii;i‘ jii I’l jn iit*)?'' on 
spirit oiiLMii.il criitf 

lli’nzcnc.17-1 3-73 

Tolticmi ...... Ki'.') 3’W> 

XyloiK'S ...... .'iw 1'2.5 

III thoir own jiiu'ticular splieriss ijM|>i.irtant. saivioa was rendered by 
the iScottisli sliale companies, wbicli produced annually 300,000 tons of 
refined oils, and the Trinidad companies wliicli contributed fuel oil, 
benzine, and kerosene, wliilst tlie liulk of tlic ncce.ssary carf'oc.s, botli 
for refincil and fuel oils, was iiecc.ssaiily inovided by the Ainencaii 
and Me-zicau fields. 

The Co-MMERCIAL, E.'CTH.ACTIOX op AhOMATU; llyUROOABBONS FEOM 
^ Tetboi.huii mini.v’ii the Wah, 

As is well known, certain crude petroleums contain varying percen¬ 
tages of aromatic liydrocarbons, tliose of some fiornean and the Persian 
fields being particularly noticeable in. tliis respefit. Tlie coal tar and 
gas industries were quite unable to meet tlie unilreoedented demand for 
toluene for T.N.T. manufacture, but fortunately the. Asiatic f'etroleum 
Comjtany,' which possessed not onty the necessary arotnalic-ricli 
petroleum, but also the plant for working it uj), was able to provide the 
nece.s8ary supiilies. ■ 

, Tuhic.iie from Petrohhiil. 

So long ago as 1907 the late If. 0. Jones, of Cambridge, isolatci 
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toluenp from Borneo petroleum,^ and it appear* to be well authen¬ 
ticated that derivatives of^ tlys Iiydroearhon were aetuallv in aise 
on this Continent lone before tin' war. , 

The toluene produced fronf petroleum is of ftr^at puritv. beins un- 
eontiuuinated Vy any sulphur or oxidisible eojujiouuds. ,\.s manii- 
faeturer.s of nitrotoluene usually object to the presence of |iaraHin hydro- 
•earbons tn the toluene, and as it i.t obviously iiujiiaetica lile to manu- 
f.leture pure toluene from a mi.vture of this with hydroeaibous of other 
series, another method of manufacture of the nitrotoluene was adopteil. 

, In the liist jilace, a fraction rich in toluene ((>()",',) was prepared bv tint 
careful fra<'tionation of the benzine from eeitaiu Thuneo eruiles. This 
fraction contained^ 10% of other hydrocarbons, but no benzene or 
xyienes. The preparation of such a fraction was not a viuv dillicult 
m.atter. about !K)% of the toluene pre.sent m tlu' ben/ine beino con¬ 
centrated into this fraction. This fraction was then nitrated, and the 
resulliii)' mi.xturp of inononitrotolueue and hvdroearbons was separated 
by fn letional di.stillation. .A pure niononitrotoluene was thus obtained, 
which by further nitration was converted into the limitro coni)iound. 
In a .similar way quantities of nitr.ition products of ,\vlol were made. 

• K.S'l'lMATIO.N OF Toi.l K.VK IN' pK'rRor.Kl'M. 

Various methods for the estimation of the tobieni' I'ontimt of jietro- 
leiim i.'ve been deviseil. 

h’. 1. Thole ' summarises ))revious mefhoiK for the di'termination 
of aromatic hydrocarbons, in particular the sulphur dioxidi’ method, 
and derives an e.xcellent and accurati' assay bv means of density deter¬ 
minations before ami aftet the petrol has been exti.ieled with tbfiec 
its volume of !I.S% .sulphuric acid, seeine I hat b-w straiuht-run petrols 
contain olefines and that acid of the specilied strength has negligible 
action on najihthenes or paraffins. Correiuion must be made for the 
non-.additive density relationship in imxtuies of aromatie and aliphatic 
hvdrocaibons, and this may be done by means o^ a curve. 

II. (!. Colman and M W. AVomaii ■’ delei mined the deviation cor¬ 
rection, confirming Thole’s values and carrying the determination 
further by including xylene. 

•I. Tausz and A. Stuber ” sepiyated toluene and .\ cie' from Bouma- 
nmn petroleum by .solution in liquid sulphur dio.Aidc at comiiaratively 
low temperatures (-80° and - 1.')“ res|X'etively) The sul[ihur dioxide 
Bxkac.t was repeatedly extracted with light. ]ietroleum, ^ire^iously 
chilled to the same, tenqierature, and in this way substantially the whole 
bulk of the aromatic hydroefrbon was recovered relativclV' free from 
paraffiiLs and naphthenes.^ 

’ Chem. Soe. 'Vrans., IU#7, 81, 1116. ' J., 1919, ;)9t. 

atyew. Chen., 1919, 82, 175; J.. 1919, 621»- • 


./., 1919. 82r, 
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Indkjkxous Fuel Oij-. 

^flu‘ Mirifral Oil l^'o^luction J)oparji,mQnt carried out lenjjthy tests 
on th(‘ jiossilnlily of jjnuluciii" fuel oil from caniiels/ and it was decided 
to utilise the [ilaiif and tlio trained staff of the gas works for this ,])ur- 
posc. At one installation lOi) tons of cannel was treated daily in vertical 
retorts with an output of enide oil of 4/X)() gallons. The oil is (irownish- 
hlaek in (colour and possesses a’ehurai'toristic odour. Tl^f spei-itie 
gravity is about (>•'.)*>(), tlie oil is mobile but jiossesses a sharp settiiVg 
jjitint, due to ils eunsideiable wax co'.ilent. It mixes readily with 
mineral fuel oil and may lx* employed directly under boihus or in Diesel 
engines. Ibdereneii lia.s been nude in previous UejioUs to llie cannel 
oil (juestion generally and to the recommendation of the Institution of 
IVtroleum Technologists’ Committee, and although in [)oint of fact, ^.lie 
actual e.mitubution of fuel oil to the Service was almost negligible 
compared with tliat imjau-tod from the Cnited Slates, yet useful jiion- 
eeving work was done which will hear fruit ultimately iji the production 
i>f Ocnotable volume of Insulai oil. In tins direclinn, attention may be 
draw’n to a monograph whwh »)wes ils origin to the efforts of the eom- 
mitlee referred to” 


Flame 1’j{o.»E(tors. 

The (Jermaii Flunnnaiiwojrr <'onsist<‘d of a eyliiidii<‘al vesstd of steel; 
two fei't longaiul Ibinehesm diameter, arranged to l>e slrappe<l on tlie 
l)a<'k of the operator'* Two-thiids of the way up was a filling liole for 
oil, nearthe lop a pressure gaug<‘, and towards the base a cock to wdiieh 
was attached a lle.\ib!e hose ending in a no/.zle. Infernally the cylinder 
wsyi dividisl into two eonijiartments, the upper ui winch held nitrogen 
at a |irosKure, of 23 atmospheres, and the lower contained oil. The 
intlammable mat<‘ri.d contained light an<l heavy components earidully 
l»ro]»ortioned. ami the former material, winch ensured tlie keeping 
alight of the jet. was originally light gasoline and later ether. When 
tlie oil under pressure is forced out of the jet it moves a friction ligliter 
whieli ignites a e<>re of a (ierce-burning fuse mixture. 

UeLU'M Foil AlHCllAn’ 

Helium in natural gas was sugg<‘st(‘d in tlie first place by Sir W. 
Kanisay (Feb. hM5).jind investigations^ instituted in the Dnited States 
Hhowei'* tliat the isolation of tins gas was practicable.’” Ify tlie time 
of the signing of the orinistiee no less than 147,000 cub. feet of hel¬ 
ium ^'as in dock ready for sbijunent. *Tbo value of a non-inflammable 

^ Sec also ylnn. itepts., 11)18, 3, 80-82. ^ 

“ Jiritinh Oil Industry,'' ^V. It. Orinandy, V. M.‘ Perkin, A. Campbell, A. K. 
Dunatan, and A._H. Sciabrook; Griftiu & Co., W19. 

* S. J. M. Auld, Gas and Flame, New York, 1$18. 

See F. G. Cottrell. J., 1919. 122t. 
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gas with great'liftlng power is obvious from tlie point of view of air¬ 
craft, both in war and peace. ‘ 

Production oi' Oil itiom .Minkh.vi, S5ourck.s. 

TJte Committee appointed by the Institution bf iVtvoIcnm Tech¬ 
nologists presented its final report in Ajiril last," and it is stated 
that as the outcome of the intirinj rejiort of ,\ugu.st, 1918, a com- 
‘pipiy half been forincd to produce ml from bituminous material. 
Itis anticipated that the eompanv u ill fiillll a useful fmietion in inves¬ 
tigating new types of retorts and in determining the most |irolitalile 
•use and method of treatment of any particular retortabh' material. 

A discussion of the whole of this problem is given by K. i\l. I’erhiii,'- 
in which eompariswn is made between the products of high and low 
teifljierature carboni.sation, and a eoniprehensive snrvev is made of 
the oils derived from 8eottish shale, Kininieridge shale, peat, and lignite. 
In connection with the latter mineral.it is ehiinied that, after eonver- 
,sion into produVer gas, electric power may be generated at tl-tlti of a 
penny per B.T.U. Perkin eiitieises the ,Munitions .Mineral Oil Prodiie- 
tion Department for desiring yields of fuel oil from the .steaming of 
charges in gas works on the grimmls that thi' best ii.se of the plant 
obviously lay m |iro<liietion of the usual aiomatie by-proiliiets, whereas 
Jow temperature carbonisation could have ,su[iplieil part of the needs 
for fuel (111. By the stiMining process there w.is obtained only l..‘<l.o.OIHI 
gallons at a cost of l.s per gallon The chief low-temperature plants 
are briefly described In the di.seussioii Ormandy ileseribed the pro- 
e(>dure at the lignite works near Teplitz, where the carbonised material 
was briipu'tted bv the residue from the tar. He dievv attention to 
the lignite deposits in VVernslmig. where also was found clay of the 
highest (pialit y. 

S. IT. Illingworth gives particulars of a mineral oil obtained from 
the retorting of a shale. Yields of .'51 and 18 gallons per ton were pro¬ 
duced from two materials and satisfactory percentages of naphtha, 
kerosene, fuel oil, and wax were eoiitami'd therein 

A thoughtful discussion on Amerieaii oil shales and Ihei^ potentiali¬ 
ties is contributed by R. F. Bacon and W, .\. llamor." It is pointed 
out that in Colorado alone there is sutiieient retortable material to 
yield 20,000.0t)0,(K)l).gallons oj eiiide ml whilst in TTah an equal 
quantity is available.* • 

Fnglish Oil Fields, Ltd., has made considerable progress in Norfolk."’ 

• Nineteen bore holes have beenvsunk and evidence of the thickness of 

the shale scams has been obtained, no less than LfiO feet of retortable 

• 

" See J., 1919, UiUit. 

" J. Inst PH. Tecli^ 1919, 5, T.'); , 1919, 101 v 

•• J., 1919, 356t. • 

“ j., 1919, leiT. * “ J; 1919. 337a 
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material having been jiiorocd. Some of the borings passed through 
7rt^feet of a material which is said to yii'ld a large iiereentage, of wax. 
The oil from the middle shales is allegiM It) be of good quality and to be 
practically free fiord sulphur, .tdiomin^g the property are ehalb and 
clay, and it is propb.sed to utilise surplus gas produeVon for cefnent 
manufacture. For the oeeurrem e of suliihur in Norfolk shale oil 

reference should lie made to a papei*by W. Forbes-Leslie.'" 

( 

K.xoi.isir I’etuoi.ei'm. 

So long ago as IHOt! the late Sir liov'erlon liedwood suggested that 
oil might be fonml in Knglaud on a workalile scale, and advocated on 
many occasions that the nIUmate test of the drill should be ajiplied. 
in 1911, after examining the oil found at, Kelliam, he stated that a true 
normal petroleum had been stiuek and in 1911 he urged that the l)or.e 
should be deepened, believing that moie productive strata might be 
found at greater depth. It is therefore a strange coincidence that his 
last official work lay in the examination of the Har.lstoft crude. 

ft is of interest to remember that the How of oil at the lliddiiigs Col¬ 
liery, .\lfreton, led to the e.stablishment of the Scottish shale oil 
indii.stry by .lames Young, who between 1817 and l8.otl actually refined 
the oil, and produced kerosene, lubricating oil, and wax therefrom. 

The explor.ation of I’lngland for petroleum was first instituted by the 
Mineral Oil Production Depaitinent; th.at duty has recently been 
transferred to the Petroleum Kxeeutive. the Director of which is Sir 
.lohn Cadnian. The actual operations are being conducted by Messrs. S. 
Pearson and Son, Dtd. Kleveii drilling sites were selected, seven in 
Derbyshire, two in Noith UtalTs, and two in Midlothian. The llard- 
stiift well was spudded in on October l.'i, 1918, and at a depth of .1077 
feet oil was .struck on May 27, 1919.'" The encouraging results thus 
obtained were largely due to tile geological work of ]fr. A, C. Veatch 
and to Mr. J. F. Ilackford's chemical investigations. The latter 
observer had so far back as 191!) forecasted very closely, from the evi¬ 
dence at his disjiosal, the |irobal)le composition and jiroducts of the 
Knglish oil. The actual analysis made by Mr. .f. HI. Ifaekford of the 
JIardstoft oil is :— 

Specific gravity.0-82.3 

Flash point (.\bel closed) . . ‘. . ' . .3.")'’ F. 

Setting point , . . . ‘ . 0° F. 

Viscosity, Redwood 1. at .'12'’F. . . . 212 .secs. 

„ ■ „ 4(1“ F, ■. . . in; „ 

„ „ ., 00° F. . . .'74 ., 

„ ' „ „ SO^F. ' . . .37 „ 

„ „ l"0° K. . ‘ . 48 , 

0 

)• i. Inal. Pal. Tech., lOlti, 3, 3; IiH7, 204. . 

" See J., 1910, 201a. 
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Viscosity 

Kngler at 

20'= ('. 

113 si'cs 

,, 

• t M 

10“ r. . . . *. 

SI ., 


«) '• 

Iiti“l' • 

71 „ 

Sulphur 


♦ 

0-2I1';;, 

Ash • 

• ■ 

. * . . t. 

ll•ll3li'; 

W'ax (tn. 

pt. lo l° 1 

'.). 

11-20% 

Calorilie 

value . 

t, . . , 

211,290 
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Mdliir Siiull.- Numi'niiis <livtillRtl>>ii tc'sl'i uncli'i' varidiis ('oiiditiuns 
Hi‘n; iindcrtak'i'ii, fniin winc li it is asiiTtiiiiii'd that than' can he pros 
duci'd comincrcudly fi'oin tliis ml the fiillowine : Avi.ilinn spirit, I’n'',, ; 
first ftiade eoniiiiereial s|iirit. ; eniiiiiiereial iiiiitm spiiit. I(l•(l'’„ ; 

toWd, 21-7'’,The aviatiiiii spiiit has sp er. milylltiWI at tilf' h'. and 
cninplies with sjiei ilications. 

A’e/un'iic, /yiiwp Oil, or Hiiniiini Oil. The kernsene, lainpoil. or hnrn- 
iiitt oil ohtaiiied,varies in percentaf'e from .'ill to Id'',,, accoidiiif! to the 
ipiality it is desired to olitain. Ifoth ipialities. however, are exeeje 
tionallv flood, and an analysis of kerosene repre.sentiiif; .'I.'!",, of the 
t’l’iide IS Sp ft! at till ’ h' , tl-7S,*f ; Hash point (,\fiel closed), l.*15‘’ K. ; 
Mash point (.\hel open), l.'il' K. ; tile test, 101" K. ; loloiir (Loviliond’s 
jK-troleiim standard IS-in cell), aater-white ; sillphlir, (l-ltS"',',. 

(Iii.'i thV —lias ml siiilahle for forniinf; the basis of fuel oils, or for 
ftas-prodiieiiift in yas works, is obtained of e.xeelleiit ipiality 

Liiliiifiiliiiil Oil.-,. The heavy liibi icatiiif' ml obtained (•‘HI';.,',) is .so 
.'.'lisfactorv in chaiaeter and ipiality that it coni|iares to advaiit.afre 
witli aiiv of the best Peiiiisvlvaiiian products. It has : Sp ffr at Oil" K., 
ll•H(l,■i; Mash point, closed I'.\1., .Oil I''.; Hash point, open, fi.Or'K ; 
tile test. .‘iHO''K. . seltiiif' point, .'i.T K ; viscositv, it I. at |lll)'*li’., 
3730 secs ; I Ilf K.. 1077 sees ; ISIb K., 32.S secs. ; 200" I-', 2IS secs. ; 
212" K., 172 secs , ash, ll-Ol';,,. 

The How of ml is estimated ,at about Hill fiallons per day. A 
show of oil was found in the Itoiiville No. I. well at 2022 feet and in 
Iroinille 11. well at 2170, 20111 and 3ll2t» feet. 

Towards the middle of IHItl a license to iliill on the HTidhani estate 
was granted to The Oilfields of Miieland. fdil. The enterprise is not 
exactly new, for a syndicate struck ml at Kelhain on August 21, 1911, 
at 2110 feet. The itelhani oil ts heavier than that found in Derbyshire, 
find on ^eino topped, it yielded Hl-l'’,', of fuel oil, of Admiralty specifi¬ 
cation. 

* 

• Pelrnh'um jrom other Sourrei. * 

PnpiM.- .r. Kead and .M. ,M* Williams describe the results of an 
exaniLiiation of two samples of oil from Hapiia. The Vailala crude oil 
was light brownish-yellow with blue fluorescence and je.seinbled Borneo 
I" J., 1911), 3I9t. 
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oil. It had sp. gr. ()-796 at 18-7037% {wt'wf.) of naphtha 
boiling below 170^^ P'., of ap. gi'. 0-711, was obtaini-d. The fraction 
(ill*-90" ('. contained 7% of benzene, RnA tlie .sp.gr. of the nnnitrated 
oil [lointed to the plesenee of naphthenes There was 1(1% of toluene 
in the 90''- 120° fraction and 13% of .\_\lene.s, etc., in the, 120"- 1,90'* cut. 
These fai-ts lend considerable interest to the oil as a soun-e of toluene. 

Mfs(ifii>lami(t .—A belt between KiA'uk and Bagdad i.s oil-bearing in 
parts. There are also oil .shows on the Middle Tigris aii^l on the 
I'iiipliratea south of Hit."’ 

.f/.v(icc. .\l the oiitbreal; of war de\7.‘lopiiien(s were in progress fur 
*i production of 70.000 tons of oil pi-r annuiii The oil is struck at- 
(i.'iO-Id.lt' leci, and is ac(-onipanied bv very saline water. Cheniicallv 
the oil is iiiferinediate in cliarai-ter bctwei-n .\iuciiuiii and Roinnanian 
oils and has an avciage sp gr. of 0-!t2. It \i(-lds of pel rol and 2H'’„ 
of kerosene, anil lca\es a pitch residue of 10'’,, 

Sidlixiicx , 

liuportant data were given by Sir Charles (Ireenway in disiiissing 
(Irniandy's jiaper on motor fiicl.-^' The use of kerosene in Cieat Britain 
for motor fuel piirpo.ses leaehed 200,(i00 tons ]>er anniini in 1918. and i.s 
estiiiiated at lOO.OtiO tons in the near future, a <)uanlit.y eipial to the 
whole |ire-war i-onsuinptioii of benzine The world's production of ( uide 
|ietroleuni for 1917 w.is inoie than 7(1(11111,(10(1 tons, and would haw 
been very niiieli gieater had it- not bei-ii for dillieiiltles expeiieiu-ed in 
obtaining ilrilliiig and lefiniiig plant and tonnage owing to war condi¬ 
tions. ,\s an e.\ani|ile. the Persian prodin-tion of I ,(l(,'0,(l('(l tons in |9|7 
would have been in the neighboiirliood of .'),00I),(K)(I eiuler more lavoiir- 
abl/,‘ (-iri-iimstaiiees, yielding tliriie the total pre-war benzine eonsiimp- 
tion of the I’liited Kingdom. The speakei considered that (here was 
at present no risk of serious shoitage of straigbt-iun benzine, and that 
the erai-king of heaw oils would, when necessary, be the most piomising 
means of supplying (he delieieiiey During (he .same discussion, Mr, 
T. (' Thomson remarked that of the wi-lls sunk in .Me.vieo but at pieseiit 
shut down, the prolliietion would eipial hall the pri-sent-da\ piodiietion 
ill the I nitial States, whilst it is estimated that the nitim.'.te e.xjiei-ted 
piodiietion will equal, if not surpass, the whole prodiietion of the Hinted 
,States. The prodiietioii of i-asing-head gasoline i,n the Hnited States 
amounts to aiipro.viinately Kt'J'n of the total stra,ight-run benzine, and 
a iiiiieh greater amount could be obtained from the great Viiliiine of 
natural gas which is proditeed. 

M. ?iiinimers -- ipiotes the 1917 ])rodiietion as .9l)3.7n8,(UK) barrels, 

>» ./., 1919. 47b. ‘ ■ 

=" ftie. ,1'Elecl.. Aug. 23. 1919^ ./.. 1919, 377 r. 

=' J.dnst. Pel. Tech., 1918, 5, 56. 

J. Incl. Pet. Tech., 1918, 5, 148. 
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and ^ivi's tlic iSntisli capital invested in od as i'l^ri.OIKt.tXK), whilst 
the eorresiiondin;' American fi<;nre is £.'S8d,00il.(1(K). JC’iO.nnH.rihS of 
liritish capital is invested in lileiico, wliere, in 11117, riri.'Jtt'd.TTlt harrels 
were produced. , ’ 

('. t'. Smith.in an interesting survey of the geiR'sis of the American 
I’etroleuni fnstitute, |)oiiits out that in the year 11)17. SSO casing¬ 
head gasoline |ilants Here in opcratKjn in the I'niled States, producing 
ifll gallons of sjaiit from an aieiage \iehl of half a gallon per 
PKHI eilhie feet. He disclosed the fact that IS",', of the power u.sed liy 
the I’liitisli Xavy was deii\ed from petroleum, and that the licet steamed 
"7 million miles per month. In IDIU three million tons of fuel oil was 
shipped from the States to the .\llied Navies, together with one million 
tons of other petioh'Um products. Illiistratiug the enoimous demand 
f*n*gasoline, he instances the estimateil total of petrol-diiven cars in the 
I'nited Stute.s to he .seven million./.e. a ear for one family in every four. 

'I’liK l^T.v.Mi.tnni.s.vriox of I’fihoi.ihmi Tk.sti.mi. 

Reference should he made to a valnahle emitiilnilion to this siihjeet ' 
hv f’liilip.-' The author lon.siders that it is not piaclicahle to issue 
standard te.st samples, as is the case for the iron and slcel industry, 
lint jirefers to h.ave laid down the most precise and detailed instructions 
for the earrving out of the vaiious operations involved. .\ eoii.siderahle 
hodv of investigations already exists, owing to the aetivitv, amongst 
others, of the Hiircau of Mines in Anieiiea and onr own National 
I'hysical Lahoiatory. Wh.at is now needed Is the welding of the.se 
It searches into a comprehensive whole hv some international or inter¬ 
allied commission, which, sitting peimanently. shall institute enquiries 
into new methods of iiroceduie and ie\ise e.xi.sting technique. ^ 

Nathu.m. (1\s 

.\ttention ha.s already heeii draHii to the isolation of hehnni from 
\nierican natural gas, and to statistics lel.iling to the production of 
easing-head gasoline. .\ considerahle amount of work has heen car¬ 
ried out from the standpoint of liydrocarhons as a starling-out point 
for svnthetic i liemical industry. J’leliminary exjierinienti^have shown 
the practicahility of the oomniercial chlorination of natuial gas, which 
is largelv composed of methane. Methyl chloride and carhon tetiu- 
chloride, widely in demand foi»tire-ex-tingiiishing applianci’s, are hoth 
Unportant dernativej. Specially activated cha'rcoal a|i]iears to he 
the best* c.ataly.st for the chlorination of natural gas, and the ellect 
of cataly.sts in geijeral is discussed hy R, V. Kokatniir.-’ , 

W. P. Dykenia points out tjiat if the sp. gr. of the crude oil is less 
Ous Aye, lUlS, 44, 5u. 

n Inst. Pet. Tcch« Oet. 21, 1919; J., 1919, 939,4. 

« J. Amer. Chem. Soc., 1919, 41, 120; J.. 1919,.199a. 

V. S. Bureau of Minee, Bull. 151, 1918; J . 1919, 99a 
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than 0-920 tho gas r^n bo jirofitably treated for recovery. Most casing- 
h^id gasoline is blended with about an p<inal bulk of najihtha, i.c. 
the fraction removed after the straigh'f-rlin gasoline has been distilled. 

G. W. Jones and V. ('. Allison pars natuial gas rich in methane 
with a alight excess of chlorine through a tube which contains a suitable 
catalyst, heated in an electric furnijce. Suitable contact agents are 
gas-mask charcoal and steamed anthracite coal, both of wjiich have 
a high absorptive capacity for chlorine. The reaction begins at 250° 
and increases in intensity to 500" ('., beyond which the charcoal is 
.attacked. Methane and ethane, may be completely chlorinated by 
selecting a suitable rate for the gas mixture, whilst by increasing the 
gas vt'locity chloroform also is jiroduccd. 

On the same lines, the attack on ))ctroleum as it basis for synthetic, 
chemistry, should be noticed the patent of G. G. Oberfell and H. L. 
Boyd,-" in which <hloro-parallins aie converted into acetic esters by 
treatment with an alkali acetate and acetic acid in presence of an 

alkali snl|ihatc. 

• 

Tnu t'o.Mi'o.M'.x'is of llnNZi.xn. 


Although the determination of the olclinic, the sulphur, and the 
aromatic content of benzine is comparatively sim|)le, hitherto there 
has been no clearly delincd way of estimating the relative proportions 
of |iaraflinoid and cyclo-parallinoid hydrocaibons. The investigations 
of Chavanne and b. J. Simon appear to fill this gap. The 
fundamental obseivation is that paraliins and cycloparafiins have 
ditl'erent critical solution tempi'ratures in anilim For example, in 
the former case the t’.S.T. varies from 71“ to 69“ C.,*whilst in the latter 
it is from 10“ to 19°, the hydrocarbons varying from t'sto (',. Some 
interesting analyses are ipioted of Borneo, Sumatra, and Persian 
benzines, the results of which, however, await, confirmation. An 
e.xample will illustrate the claims:— 


Bcnzeitl' .... 
'roluene .... 
Xylene .... 
Higher aromatii- hydrocarbons 
Cyclopentane * . 
Methylcyclojientauc 
Cyclrthexane 
Methylcyclohexane 
Dimethylcyclohe.xane . 
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J. I ml. Bag. Chnn.. 1919, 11. K19; ./., 19B, 599a. 

•» U.S. Pat. l!»-.>.589 i ./., 1919, .554 a, , 

“ Comptes retd., 1919, 168, 1111; 189, 70, 186, 286; J., 1919, 019a, 672a 
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Evidently the method de|H‘nds very coiisiderahly on the etlieacy of 
the fractionation. 

Chavanne and Simon detefinitie tlie aromatic content in petrolcilm 
spirit by observation of the efitieal tempeiature (tf solution in aniline 
before and afttr remoial of the benzenoid hydftxarbons. The two 
temperatures lieinj; represented by T, and T.^ the aromatic content is 
jriven bv A.-K (Tj -T,). When Aj is not greater than If) K.^- 

ij8. Vifrious corrections are made for olelincs anil tiaces of nitro¬ 
compounds left in the spirit and for slight departures from the additive 
law’. ^ 

■ A mi.'tture of two acyclic hydrocarbons or a im.vtnre of one acyclie 
and one saturated cyclic hydrocarbon obeys the additive law so far as 
the ('.S.T. in aniline is concerned, but a miNtiire of two saturated 
oyilic hydrocarbons docs not obey this law. The addition of an aro¬ 
matic hydrocarbon to non-aromatic hydrocarbons results in a depression 
of the C.S.T. proportional to the anioimt of aromatic hydrocarbon added. 

The same method is available for the determination of na|)hthenes 
in the [iresence of paraffins, but the jietroleiim should be so fractioii;*t.ed 
that only one saturated cyclic hydrocarbon is contained in the fraction 
under examination. In this case after the lemoval of the aromatic 
compounds the estimation sini|ily becomes a determination of the C.S.T. 

In general the results may be obtained from the following expressions, 
in which the contents have been cinpiiieally evaluated;- • 

Aromatic content (Ar)- l-IH ('1\ T,) 

72 fT.4l)-2i 

Cycloparaffins (C) ' r ^ 

Alicyclic,*liydrocarbons IIKl — Ar — ('. 

If olelincs are present the value T, must be expressed as T|-P()-1 e, 
where E is the ])erc'entage of olefines in terms of aniyleiie. 

Bkx/.i.nk, 

The cvajioration velocity of motor fuels has been determined by K. 
Oieterich.®" Light, medium, and heavy benzines, lienzol, and alcohol 
have lieen investigated. A short, steep, straight curve indicates the 
best quality of fuel, wdiilst a long, irregular i urve is eharaeteristic of a 
fuel containing a high proporthm of less \olatile components. 

* II. Wegrzyn has studied the action of the (Irignard reagent on halo- 
geiiatod fcenzinc fractions of Boryslaw crude oil. The brown deriva¬ 
tives gave no fatty acid, but thy cliloro-compouiid of fraction HO'’-156° 

gave a 40% yifld of a mixture of carbo.xylie acids, chief ainongst 
which it is alleged occurs liejai1a|)hthcnecarboxylic acid, iljHuCOjH. 
Wholly iinsiiecessful atfempts were made to obtain acids from solid 

“ i'etrofea/n, ttll7, 12, (J70; ./., Ulli), l>44a. • 

“ Ptlrokum, 1918, 13, 241; J., 1919, 278a. 
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BKPuHTrf OF TIIK PR(X!RKSS OF APPLIKIJ CHE^,mTRV. 

Ft'Ki, Oils. 

P. Tinker *' finds tlial stable ini.xtuves of I'iteli-containing tans with 
mineral oil may be produced by means of an oil intermediate in respect 
to chemical composition and surface ticnsion. The intermediary oil 
may be an a.s|)baltic residuum or an oil licli in aromatic components 
or a " blown shale oil. .\pproNinia*clv ci|ual proportions of the three 
constituents arc u.sed. In an addition to Ins patent he makes the claim 
that the nioic’ complete stabilisation of the mixture may be eiye(;t‘'d 
by the ineoijioration of alkali, insullieient to neutralise the total con¬ 
tent of orf'anic acid present in the oil ; the addition of (l-bTo of 111% 
aipieoiis ammonia is a suitable amount in most lases. 

|{pdiietioii of viscosity of mineral oils or residues may be aceonijilished 
by lieatinn to 1160’ iiniler I II atmospheres pressure.^" An 

alteration in the moleeiilar eonditioii is claimed without any further 
thermal deeoni posit ion. 


.V.SI'll.tl.TS. 

.f. iVIareiisson has eontiibiiteil in the past very materially to the highly 
involved eheniistry of this complex subject. Two )ia)iers may lie 
noticed." The asplialtogenie acids in natural asiihalts arc brown 
tarry matters eoiitaining considerable amounts of sulphur. They form 
sparingly aohiblesodium saltsaiid on iirolonged beating form anhydrides. 
At high tcmiieiatiires they are converted into substances which resemblo 
asphaltenes. 

The bituminous eomponeiits of natural and arlilieial asphalts, in¬ 
soluble in petroleum ether (asphalteiie.s), resemble coal in their behaviour 
to reagents; they contain rathi'r less nitrogen and more hydrogen, 
but are, unlike coal, soluble in benzene and carbon tetiaehloride. The 
carbeiies which oeeiir in grahainite are in.soliible in carbon tetrachloride 
and also resemble coal. Albertite, which represents a further stage in 
inspissation, is insoluble in organic solvents, and the name "carboid " 
is suggested for such substances. The resemblance in the behaviour 
of coal and asphttltie substances must be ascribed to the common 
(lossession .'if tiolycyelic structure and similarly linked oxygen. 

RliFI.NKHY TkC'IIXTQUK. 

Reference should be. made to the appc'aranec of the first British 
monograph on this subject by A. t'liiiipbell.^- The author was for many 
years the manager of the Hurnia Oil t'ompany’s refinery in Rangoon and 
writes with authority on a subject which has attracted singularly little 

« Eng. Wats. ISOti'Jll and 132960; J.. 1919, 711a, 856a. 

Allgcm. Ocs. f. C'hem. liul., Oer. I’at. 308197 : ,/., 1919, 5a. 

'* Chcm.-Zal., 1918, 42, 437 ; ./., 1919, 98a. JUU. t. Mdterialpnf., 1918, 3f, 
209; J., 1919, 4«3.c. 

C. Griffin & Co., London, 1919. 
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Attention. 'J'hts stnte ot all.iiiA, however, i.s lik.el\ t» bo reinedii'd in view 
of the establishment of the ^Vtiglo-l’ersian Oil Company'.s ielineiy»at 
Swansea and the develojimonts wliieli are imminent in other direotions. 
.Vt the inaugural ceremony in*May of tins y<‘ar, jhe Chairman of the 
t.'onipany, Sir ('harle.s (ireenway, in explaiiniig the reason for the relin- 
ing of crude oil in tlii.s country, made the liappy compari.son that the 
tanker w)jich brings in the oil may he regarded as an e.xtension of the 
|ii^)e line from the lields to the sealioard. 

Hulletin 171) on Oil and (las l'’ll■es (I’etroleiim Technology, Hiireaii 
of Mine.s) discii.s,ses at length the foam method of e.xiinguishing oil* 
lire.s, and the imjiortance of the subject is borne out by the fact that 
duringthc years 1908-1!)1S, Cd.S.'iU.OlK) barrels of oil and i'),()2l,50C,(X)0 
c.iib^c feet of gas were de.slroycd, involving a loss of $'2.o,2.')2,2()(). Small 
gasoline fires are be.«t extinguished by means of ini.xttires of sawdust and 
sodium bicarbonate containing 8 lb. of the .salt to I cubic foot of saw¬ 
dust. , 

Writing on the pre.sent stale, of refinery ])ractire. K. W. Dean *' dis¬ 
cusses the urgency of permitting a higher final boiling point for gasoline 
and suggests 2;}0° ('.. thereby increasing the available supplies by 
15 Creator ellicicncy in fractionation would bring about a 

further 10% inorea.se in yield. 

The application of the sodium jilunibite method of de.sLilphurising 
oils is described by 8. Bcliwertz and H. (.1. hlcvitt.The following 
s .'phur contents are given: Apiialachian, 0(15 ; Lima, Ohio, 

0-J 0-5%; California, 1-0%; Alid-Continental, 1 010 1-3% ; Texas, 

2 0-3’0%; Mexico, 3-0-4-0%. 

The statement ■*'’ that the Badische Aiiilin und Soda-Fabrik has 
taken the initial steps in the production of synthetic mineral oil, pos¬ 
sibly relates to the reduction process of Bergiits in which, under very 
high pressure, hydrogen may be added to iin.saturated hydrocarbons 
and even to coal substance. 

Dealing with the perennial subject of the oily constituents of acid 
tar. S. Gasiorowski and G. v. Ixozicki '' obtained b\' steam distilla¬ 
tion of an acid tar, an oil of sp. gr. 0’9(i85 at 18 ('. which vflxs entirely 
.soluble in liijuid .sulphur dio.xide, thus showing that tlie effect of refining 
by sulphuric acid is to remuio uii.satiirated compounds. Beference 
should be made to the work of B, T. Brooks .iiid J. Iliiinphrey.'’* 

• 

" J., 19*9. 327k. 

" Oil and (las ./.. ^119. 17, .72. ' 

Petroleum {(Jhirarja)^ 1919. 7. 

'• d., 1919, 9b. 

" lierijbau «. Hulk, 1918,’4, 181 : J., 1919, S.lA. 

*« J. Amer. Chenu Hoc., 1918! 40, 822; J., 1918, 3B1a. .'l«n. RejiU., 1918, 

3. 64. * 
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• (.RACKING. 

^hc voliiim- of patent application.st iin thi.s field show.s no signs of 
diminution and tlie'number of perniiitations and combinations of the 
variables is apparently almost infinite. There is no pnodifioation of 
outstanding novelty wliieh can be quoteil. 

The most inqiortant communieatiotf on the subject is by 0. Asctian,'* 
who has written a valuable summary of the eommercial aspect of crack¬ 
ing llussian residuum or masut. .At the. present time, after top|)ing. 
^Kussian crude leaves a ri'sidue of which ll)"/„ is worked u]i for fully 
refined products and the remainder is used as fuel oil. The effect of 
refining is to double tin' price refer I'ed to the crude oil. Hoeing, however, 
that th(! nrarket can oidy absorb a limited amount of refined material, 
the possibililii's of crae.king weis' investigated. Aschan distinguMhes 
between true cracking and a preliminary simplification of complex 
molecules. True cracking sets in at about 301)“ 100° hydrogen being 
eihuinated. Under high |iressure the ixiint of molecular scission is 
directed to the middle of the molecule hut at low pressure the point 
of rupture is displaced more towards the ends of t he molecule and a high 
gas yield results. Yields and analyses of a large number of oil gases are 
tabulated and the production of aromatic hydrocarbons and of |)ure 
isoprene is disciis.sed. On the basis of a •1!3% utilisation of masut for 
cracking it is estimated that 2..')8I,<)0() tons of this material would be 
employed, yielding l,lt)(),74fi,<)OI) cub. iii. of oil gas, 1,186,080 kilos, 
of isoprene. 68,463,080 kilos, of benzene, 12,558,210 kilos, of toluene, 
and 11,498,800 kilos, of oil-gas benzine. The tendency to regard the 
unsaturated products of cracking as potentially valuable for s 3 Tithetio 
chemistry is becoming marked. 

Action of Ekagents on I’f.troi.eitji. 

The action of anhydrous alumiuiiun chloride, which has been pro¬ 
posed on several occasions as a means of cracking petroleum, forms the 
subject of a paiier by A. Pictet and 1. Lerezynska “; 10% of the 
reagent dissolves in the higher fractions of petroleum (kerosene to 
lubricating oils) forming a brown solution which, on being distilled, 
yields a fraction boiling from 40° to 140° fh, almost indistinguishable 
from straight-run benzine. Kerosene from (lalicia yields 50% of 
cracked benzine, froAn Baku, 40%, and from Baku lubricating oil, 31%. 
TTic latter benzine contained 35% of paraffins and 65% of saturated 
cyclic hydrocarbons. The residue, an being freed from the reagent,' 
resembles asphalt and is probably formed by the polymerisation of the, 
unsaturated nuclei from which the side-chains have been removed by 
the action of the aluminium chloride. 

• 

0Jver$igi af Fiwka VeicMkap;i-i>oc. ForJiandlingar, Reprint ; J., 1919, 401a. 

BuU. Soc. CMm.% 1916, 19, 326; J., 1917, 1098. 
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An intere.sting reaction has been diaeovered bv K. V. Lynn,'“' who 
ha.s shown that nilrosyl chlijridf rcact.a with the lower ))arafHn hydro¬ 
carbons liberating hydrogen chloride and forming a yellow oil which, 
on J>eing distilled, yield(^d a'mixture of ketone.^ 

,1. Tausz proposes to measure the umlesirable content of ])etro- 
leum (c.c/., unsatiirated hydroedrbons, sulphur derivatives, asphaltic, 
.re.sinousy* and phenolic, compounds) by their reaction with alcoholic 
iliercuric acetate and the liberation therefrom of acetic acid. 

Oaioix OF Pktrolrum. » 

t'. F, Mabery’^ has identified nitrogen in the lighter petroleum of 
the Eastern American field and in the heavier oil of Texas, Okla¬ 
homa, Louisiana, Ohio, Kensas, and Baku. These observations, to¬ 
gether with analyses made by Mabery and Takano on Japanese oil 
and the figures quoted by Kngler for Oerman, (Jalician, Roumanian, 
Sumatran, Soulth American, Egyptian, and Algerian crudes, appear 
to indicate that the. organic theory of the origin of petroleum is .well 
founded. 


•o J. Antet. eftem. Sor., 1019, 41, 3(18. 

PdroUum, 1918, 13, (itO; 1919, 4s. 

“ J. Amcr. Chem. Soc., 1919, 41. 1090; ./., 1920, O. 



COLOURING MATTERS AND DYES., 

By Vuudkkick M. Rowh, M.Si'., A.T.C., 

^jxlurcT un Dijediijjx in the Mnnchnskr Municijinl Cnllciie uj Technology 
anil in the Unirer-iily oj Manchei-U:r. 

'J’hk oiitataiidinf! feature of tlie year 1919 lias been'the transference of 
inilu.stry from war to peace conditions in this country, which has allowed 
our rejuvenated colour industry to concentrate its energies on the manu¬ 
facture of dyes and intermediates, and to relinquish the manufacture 
of its quota of explosives and poison gases. 

lb a review of the jirogress made in tins country, it must be. frankly 
admitted that the advent of jieace, found our colour manufacturers 
with their programmes for rendering our colour consumers independent 
of Oerman dyes but half comjileted. Nevertheless, the. progress that 
has been made is very real, although the occasional outbursts of 
destructive criticism, emanating in some cases from those who should 
know better, may have im|iarted a contrary impression. 'I'he astonish¬ 
ing fact is not that progress has been limited in extent, but that our 
ihanufacturers have been able to build up the industry to its present 
proportions under the very trying conditions of the last five years. 

The development in this country up to the present time has been 
niainly in the commoner and cheaper dyes which can be manufactured 
quickly and in large bulk, and in such classes we have little to fear from 
competition. With certain exceptions, special and more expensive 
dyes have been manufactured in comparatively small quantities, the 
deficiency being met to a certain extent by supplies from Switzerland 
mamifactur;“d largely from British and French raw materials and inter¬ 
mediates, which have re))laced similar German materials on which the 
Swiss were dependent formerly. 

The conference on dyestuffs at the .Annual Meeting of our Society 
in London afforded 'an opportunity for the ventilation of opinions of 
great value on the position of the industry in this country.'thc para¬ 
mount importance of its establishmant on a sound and permanent 
footing,! t],,. policies which might be adopted in order to attain 
that end.^' It is clear that although niucJi has been accomplished, much 
yet remains to be done, particularly with ^regard to bulk outpft, for 

* 11. Levinstein, J., 1919, 246t. e 

“ J. Jlorton, 1919, 260tj E. V. Evans, J., 1919, 266t. 
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the fact that the erection of plant has not kept pace witli tlie ])roj>re8a 
of technical research has been an iinj)ortant factor in liniitin<! profjress 
in the develojmient of thc'coibur industry. Dnrin}! the war period 
priority for essential plant eoyld not be obtained, and in addition ca.se.s 
may easily be conceived where the whole inattrial for a particular 
plant may have been available jf’ith the exception of the most essential 
component part. Further, a great variety of plant is required com¬ 
prising, as it docs, materials such as bronze, eo|)per. glas.s-enamel 
ware, lead, nickel, acid-resisting iron, and a<id-resisting enamelled 
steel capable of withstanding sudden changes of temperature and 
moderately high pres.sure.s. In faid, the further development of our 
industry is largely a question of enguieering, and m this connection 
it is satisfactory toMiotc the, prominence recently given to this imjairtant 
sulqect of chemical engineering. 

.\iuch plant and many buildings, therefore, .still remain to be erected 
at high co.st, whereas the corresponding Clerman plants were not oidy 
erected at a much lower cost but that cost has been already written 
off. As, moreover, the united ca])ital of the combined (lerman-dyc 
and chemical firms approaches £.b(),()00,()(l0, the nece.ssity for continued 
(lovernment a.s.sistancc is obvious. 

In accordance with the Government scheme for assisting the dye 
indn.stry, a Trade and Li(!en.sing Committee was appointed early in 
the year, its functions being to determine the colours and intermediate 
I "oducts which shall be licensed for import into the United Kingdom 
ai.o in what quantities, and to advise the Commissioner of Dyes as to 
the colours and intermediates the manufacture of which should be 
specially encouraged and the order of their importance. 

The unlicensed imiiortation of intermcdi.ites and synthetic dyc.s was 
made unlawful by the I’rohibition of Inqiort (No. ‘2<S) I’roclamation 
of February 21), which is admini.stcrcd by this Committee. Meantime 
a general licence was Issued for the import of dyes of bdiid-fidv Domimon, 
American, French, or Swiss origin. In order to make the scheme of 
control effective this general licenci' was withdrawn in June, and a 
Central Importing Agency was established, to which all i^es inqiorted 
into this country must be consigned. 

The assumption has frequently been made, that huge stocks of dyes 
had been accumulated in Gqpmany for the purpose of flooding the 
jnarket as soon as the war was over, at jirices against which our manu¬ 
factured would be unable to compete, but a.s a matter of fact ajiparcntly 
little competition is to be, feargd from Germany for the time being, as 
under the Peace 'Treaty 5tl% of their stocks as at January 1, 1919, are i 
to be surrendered to the AIJie.*. After .sati.sfying their home demand 
from the remainder, it would appear that little, if any, will remain for 
export; moreover, untif 1921), 25% of their annuai output is to be 
surrendered to the Allfes. It is understood that our share of the first * 
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consignment is now on the way, and the disposal of these dyes, received 
in part payment of the war indemnity, is receiving attention. These 
dyes, it is to be hoped, will prove to bV tfiose of which we stand most 
in need, for their arrival—continuing, until 1925—would ease the 
situation and allow Our manufa<iturers a breathing s[)alc in whicli to 
continue their development and conso^bdate their ])osition. 

With regard to the economic aspect of the dye question, it is to be 
hoped that efforts towards cheaper production will .soon prove fruitc 
ful. In this connection it is to be regretted that the reduction in the 
jiricc of coal, whilst no doubt a great boon to individual hou.seholders, 
is to be effected, apjiarently, at th(‘ exjiense of industry ; the e.xtension 
of the reduction to, at any rafe, our “ key industries ” would have 
proved of very real assistance. On the other hand, as forecasted in 
last year’s Report, there has been a movement towards the levelling 
U]) of prices, as the various firms connected with the 1 ntercssengemein- 
schaft have been compelled to increase the |)riee of their jiroducts, on 
account of the stagnation of the industry and the increasing costs of 
raw. materials and labour in (iermany. 

The amalgamation of the firms of British Dyes, Ltd., and Messrs. 
Levinstein, Ltd., resulting in the formation of the British Dye.stiiffs 
Corporation, Ltd., will allow this country to present a more united 
front in the future commercial struggle, whilst the acceptance of the 
jiosition of chairman of this firm by Lord Moulton, has given the 
greatest satisfaction to all concerned. An increase in the capital of 
the concern—which now employs about .'50(1 trained chemists and over 
6,(MK) workpeople—to £1(»,90(),0(19 has been authorised for further 
developments. The number of products manufaifiiired is steadily 
increasing and now includes an e.xcellent range of colours of all classes, 
and whilst the number of colours in this firm’s lists starred as available 
in restricted quantity only is rapidly decreasing, the temporary jiro- 
ducts of the parly days of the war have now been entirely replaced by 
standard products of recognised jnirity and value. During the year 
under review imjiortant additions have been made to the number of 
dyes manufactured, such as; Alizarine Celestol, Cooma'ssio Violet 
(Formyl Violet SIB), Lissainine Green B (Wool Green S), Gallo- 
c.yanine Bl), Monolite Red R (Lithol Red R), Chryaoi)henlne G, five 
vat colours, and bases for fur dyeing; Rhodamine is jiromtsed for 
the near future. Th(*e,xcellent pattern cards issued by this firm with 
regard to the dyeing of khaki material for civilian pur])Ose3 Wtre par¬ 
ticularly commendable. 

Desirable as was the above amalgamation, there' is still plenty of 
scope for individual enterprise, for the .numerous firms engaged in 
colour manufacture in this country <-an all show a substantial record 
of progress in quantity, quality, and variety of their products. The 
number of firms is now too great to allow all to be mentioned here, but 
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some instances may lie quoted. Messrs. L. B. Holliday & Co., Ltd., 
only commenced the production of dyes and ifru.iis early in 1018; 
within si.x months 20 indivfdu8l proilncts were heinji manufactiftcd 
with a total output ot Ti) tons^>er month, while afpr^‘^<'i't these tigurea 
liave been tre4)!ed and they wdl no doid)t con4inue to increase us 
further extensions whicii are in^intgicss are completed. 

M'lie Solwav Dves Co. are sup]dying the home market with c.ontinu- 
ouslv increasing quantities of fast dyes of a ipiality fully e(pial to their 
pre-war Oernian equivalents: small (piaiitities have also hoen ex¬ 
ported, and it is hopi'd to supply the needs of foreign buyers as the 
output inereasi's. Kymric- (tr»*en and Solway l*urph\ which replaot^ 
Alizarine Cyanine (Treen and .Mizarine Iri.sole respectively, are being 
manufactured. The business of this firm is now being |)ro.seeuted on 
a larger scale under the name of Scottish Dyes. Ltd., and a site of 
acres has been acepnred at (irangemouth for the en'etion of a new 
eolour works. 

Messrs, Brotlierton Si Co . Ltd., havi* increased their range, of 
metaehronie (■(doiirs, and are manufacturing hydrosuljdiifc compounds 
with considerable suc< css. ^I'he liritish Alizarine ( o. are ^•ontem- 
plating considerable ('.xtimsions in their business, and the erection 
of a large new works at Tra1h>rd Park, .Manchester, is in progress. 

Messrs. H. N. Morris &-Co., Ltd., have practically lomplcted a large 
installation for the chlorination of toluene and the inamifaeture of 
1 '^nzyl ehloride. benzaldelivd'*. and benzoic. a<’id. 

Messrs, Hickson Si Partners. Lt<l., whose works is erected on a fino 
site near Casticford, make a speciality of r()saniline base, and j»ut 
magenta on the market under its original name of Koseine, but their 
main business at present consists in the manufacture of a number 
of intermediates. 

The number of intermediates nianiifiicliired by the large gas com¬ 
panies has increased during the period under review. 

At the present moment the list of dyes which need never he pur¬ 
chased from (Tcrmany again is large and ever-im leasing, and grunted 
the good-will of the consumer, tlie expansion of our eolour industry 
to the point when it will satisfy, not only our own requiTements, but 
those of our Empire and other markets is mainly a question of time. 
It is unreasonable to expect, as sonic critics appear to do, our rejuven¬ 
ated industry to be able to supply the wfiole range of pre-war (leniian 
dyes at* competitivir prices after only live years, especially as the 
nation was engaged in tighting.and winning the greatest war in hist-ory 
iliiring that perioM. 

Progress in America has foJloVod somewhat similar line.^to our own, 
the principal development being in the azo, sulphiile, and induline 
classes, but although the^outpiit of synthetic indigo is increasing, ther6 
is still much scope for d<!velopment in other classes, Oarbazole is 
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now obtainable, but technical diflicultics must bo overcome before 

anthracene will be ai?ailablc in adequate quantity at a rea.'ionablc price, 
ns 'tar from American coal contains ofily*()-.'!% of anthracene, and its 
recovery is a matttr of dillieulty. ^ 

The Chemical Foundation, wlios(! aim is to .secure tiie liccn3irif» of 
certain dye imports and the e.xclu.sion of dyes reasonably obtainable in 
America, oti lines similar to tho.se o/ our own Licensing Committee, 
was organised in New York in the spring, and l.bO of the leading Ameri¬ 
can manufacturers enrolled in it. 

According to the latest reports, about (id dyes, including direct, 
*Da.sic, acid, mordant, and sulphide colours, together with some indigo, 
are being manufactured in .Japan on (he large scale, but the home pro¬ 
duction has bi'cn unable to satisfy the demand; wen in the simpler' 
dyes it will be a number of years before she. can satisfy her own require¬ 
ments, whilst it is pridiable that the importation of vat dyes and the 
more eomphex direct cotton colours will be always necessary. 

The comjianies established in France for the manufacture of dyes 
and .chemicals most probably will rcipiire a number of years before they 
w'ill be in a jiosition to cope entirely with their home dimiaud, whil.st 
the possibility of Italy satisfying her own requirements is even more 
remote. 

It is clear, therefore, that many markets will be njien to llritish colour 
manufacturers tor the disposal of surplus stocks of those dyes which 
may be manufactured in conshlerable bulk, and it is to be hoped that 
they will be able to seize this opportunity of laying the foundation of 
a permanent export trade. 

Intermkuiatks. 

The sulirhonation proee.s,s lias eontinued to attract much attention, 
particularly with regard to the devehqiment of systems for the con¬ 
tinuous .sulphonation of hydrocarbons in the state of vapour, and the 
jireparation of benzenemono.sulphonic acid by the continuous j)rocp.ss, 
together with the plant employed, has been described iu detail.® In 
the preparation of monosulphonic acids of the benzene series, the 
vapour of the hydrocarbon and sulphuric acid react, whilst the exce.ss 
of hydroearbon and water are removed as vapour,' or the vapour is 
passed through a steam superheater at a tenqieraturc of J6(l°-2(K)°{t. 
on the way to the heated sulphuric acid.® * 

Continuous sulphonation on the counter-current system is effected 

> A. Uuyot„ Chim. et Ind., llll'J, 2, 87t»; i/., l'J19, 81U. 

‘ J. A. Ambler and H. D. Gibbs, U.S. Pats.'1300227 and 130022,8; J., 1919, 
405a. , 

1 Comp, dea Produits I'liimiquo d’AIai-. et de la Capiargue, Kng. Pat. 120039; 
J., 1919, 406a. 
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in a system of tanka arranged in steps, in wliich the hydrocarboii—■ 
always theoretically in excess of the acid enters at tlie bottom of the 
lowest tank, and passes iii)wa!d fhrongh the acid, so that hydrocarbon 
rii'li ill sulplionic acid is removed from the top tank, whilst weak acid, 
free ftom sniphenio acid, is drawn otf from the botttmi tank.® Alterna- 
lively, a oontimions stream of fyming .Milphnric acid is led through a 
hc'ater into the toj) of a column, whilst benzeue vapour is introduced 
at the boftom and is siilphonated as it rises, whereby the hot sulphonie 
acid Hows out at the bottom and is used htr pre heating a further 
supply of benzene.’ This procc.ss, whiidi is particularly adapted for the 
«ul]ihountion of hcnzenc containing jictrolcum (as the latter is removed * 
unchanged in the form of vapour from the top of the column and con¬ 
densed), with .suitable modifications may be applied to the.sulphonation 
of dther hydrocarbons;" toluenesulphonic acids, for cvamplc, ar<' jiro- 
duced by bringing toluene vapour in contact with a dcsi cialing current 
of .sulphuric, acid,® whilst a coiitiniioiis procc.ss for the snlphonation 
of cymene also has been patented.'® 

Kconomy in the quantity of sulphiirii' acid results from healing the 
snlphonation mixture, obtained in the niono.sul|ihonation of benzene, 
lo l;}(i‘’-180° C. in a vacuum, .so tliijt the ratio of water to free sulphuric 
acid is sulliciently reduced to render I he excess acid available for the 
snlphonation of a further (|iiuntity of benzene," or Ihe exce.ss sulphuric 
acid may be recovered from the .snlphonation mixture and the .sulphonie, 
a id i.solated, by distillation in a high vacuum at a temperature below 
111 11 at which the siiljihonic acid decompo.scs. 

Toluene, when .sulphon.atcd in a parti.d vacuum, forms mainly the 
para.sul|)honie acid at l.oO°C., and di.suliihonic acids at 2'Kl‘’-2.'jt)° C., 
whilst naphthalene forms the /f-mono.snlphonic add ,at temperatures 
below its normal boiling-point, and the 2 T-disidphomc acid at 2211“- 

2;!ldr.'-'' 

riic readily soluble sulphates of certain di- and tri-valciit metals, 
particularly magnesium and ajummiuni, aie used with advantage for 
the isolation of suljihonic, aeids from snlphonation mixtures in the 
form of salts, Avhich, although .soluble in water to the extent of ,b-2.j‘/f,. 
are more sparingly .soluble in dilute siiljihnric acid of .’il) -.b0% strength. 

^ H. Bull, Eng. Pal. 118727 ; J Iil9\. 

' E. Barbel et Etta ct Cic., Eng Pat. I27III t; ./.. lilltl, .72tl.A. 

E. Bai;()ct et Pits ct C'le., Eiig. Pat. I:i22tl8 ; J., tyiU, SI.'lA. 

® J. A. Ambler and H. B. Uibbs, U..S. Pal. 121l2y.'i0 ; ./., 1919, 280 a. 

J. A. Ambler, IL A. Lubs, andsH. B. Gibbs, U.S. Pat. 1316823: J., 1919, 
813a. 

" E. S. Beach, U.S. Pat. 1301^0*; J., 1919. 49.7a. 

“ The Barrett Co., U..S. Pat. 130178.5 ; J., 1919, 19.54. 

" H. I). Gibba, J. A. Amblef, and The Selden Co., Eng. Pat. 131970 ; d., 1919, 
7564 . * • 

“ A. Lapworth and H. N. Morris, Eng. Pat, 14402/1916; J., 1919, 280a. 
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.tlkah Fusions. 

Jnvostigation has (lemoh.strat<yl thj^t fi^lo.ss in yi(‘ld occurs when the 
alkaline fusion of soiliuni henzencsulplionate is carrii*!! out in open jians,’’'* 
for oxygen is ul)sopl>e(l ami free liydrogiM evolved when the fusion, with 
caustic, soila is efh'cted in presenc<* of air, whenais no hyilrogen is evolved 
when air is excludi-d. A double oxiihition a|>[K*ars to take place, first 
by atmospheric oxygen and then by water, with hydrogen formal ion. 
The maximum yield of jdienol is 90% when the fusion is carried out in 
pre.sence of air, whilst up to 98% of tlie llieorelical yield is obtained by 
• effecting the fu.sion in an atmospliere of niti<»gcn. 

The objeetionabie odour whieh is noticed in the ease of .some samples 
of synthetic phenol has been attributed to the presenci' of thiojiheri in 
the. benzene employed in the process, but this odour is really iliv- to 
the formation of a small (piantity of thioph(*nol troni particles of sodium 
benzenesulphonate which escape contact with the alkali during the 
fusion and uiulergi) deoxidation at the .surfai-e of the iron vessel.**' 
The thioplienol is removed bv treatment with an alcoholic solution 
of mercuric <‘hloride. 

An inUTosting development lias been tlie ajiplic'ation of electrolysis 
to the ]»roduc,t.s of the alkaline fu.sion of aromatic sulphomc acids,*’ 
The alkali sulphite, fonmsl ns a by-product #f the fusion, is extracted 
with a mininium ijuantity of water and electrolysed, whereby causti<* 
alkali is formed, and the sulphur dioxide which is liberated is used for 
sulpliuric acul manufacture or for the decompo.sition of the alkali 
hy«Iroxy-coiu])OUud, with re-formation of alkali sulphite, which is 
electroly.sed in its turn. Alternatively, the whole melt i.s dissolved 
in water and oloetroly.sed, phenol, for example, l)eing liberated at the 
anode and caiisti<^ soda at the cathode. 

The liquid fusion process, to which reference was made in a former 
report,*** has been oxtendeil to the production of naphthols and allied 
jiroducts, in wliich case a concentrated aipieous solution of a salt of 
u naphthalenesulphonic acid, ata temj)oratureof about lOtl^ (b, is run 
grailnallv into a covered ve.ssel containing fused caustic alkali at about 


.Xilro-rouipounds. 

The production of jiolynitrophenols has lieim the .subject of numerous 
investigations during the year under rtview, and the construction of 

** C. Boswell ftiiU J. V. Dickfion, J. .I'uer. Chan, iinc , I'US. 40, 17S(i; 
101‘J. oiu. 

*** (5. Caiq)oUi, Cuzz. Clum. ItaL, 1918,"48» 107. 

South Metropolitan Cios Co., and E. V. .^vaiis, Eng, Vat. 120002 ; J., lOlU, 
(i7rtA. 

** .-tail. Repls.f lots. 01. ^ 

*9 R. N. Wallach, U.S. Pat. 1201300; J., 1010, 248a. 



COLOimiNO MATTKRS \OT> nVES. 


•fll 


jiliiiit for the continuous nitration of organic liyuida Iina received 
fiirflicr attention.“ ^ 

.V yield of 71"„ of 2.4-dinitroii?lenol is obtained by the direct nitra- 
lieii of plienol.^* In the procje.ss for Ibe production of 2.1-dinitro- 
jihcnol by the nftration of benzene in presence of lucrcuric nitrate, the 
reaction is greatly facilitated by^ia.ssing a ciiiTcnt of carbon dio.\ide, 
.nr or o.wj'cn, or a mi.xtiire of air and o.wgen with or without carbon 
ilio.vidc, into the nitration nii-vturc.^^ whilst the formation of by¬ 
products during the proce.ss is avoided by removing the prodiU't as it 
Is formed, by circulating the reaction mi.vluri' through the nitnator, 
a' cooling coil, and a lilter, the filtrate being then returned to the 
mtrator.^^ 

I’olynitrophenols are conveniently [irepared bv passing a current 
of nSrous gases through an aipieous .solution nr suspension of the ortho- 
or para-siilphonie acids of aniline or i(s homologues, provided that 
either the ortho-or para-position with respei t to till' amino-group is 
unoccupied. .\ yield of of picric acid, tor e.vample, is obtaine'd 
from aiiiliiie-ie or ^-.siilphonie acid by this iiiethod.-' 

The production of compounds of the type of picric acid from the 
corresponding jihenols should nndoubtediv be carried out in stages, 
us in that ease, no nitrous fumes are evolved, and the ((iiantities of siil- 
lihurie and nitric aeids reipiired are onlv .slightly in excess of the 
theoretical. I’henol, for instance, is first i-otiverted mto its /i-.sulphonie 
ac. t ; the .sulphonaTion mixture is diluted with water and run itito 
.1 i.l! .solution of .sodium tiitrate, by winch tiie.ins .soiliiitii 2-nitro- 
plienoi-1-,sulph(>tiate is formed, .\ddition of nitric acid protluces a 
mi.xtiire of i.-l-dinitrophenol and .sodiiiiii 2.()-dinitroplienol-l-.siiliihon- 
ate . the former is removed by filtration, and pure piciic acid, in good 
yield, i.s obtained from the hitter by adding iiitiii' acid to the filtrate 
and bringing the ini.xture to the boil.''"' In flic applicafion of this 
method to the nitration of conimcnial cresol, the »- and yi-hsomers 
are converted into then insoluble .3..')-dinitro-derivatives, which are 
removed by liltration, wdiilst the filtrate contains .sodium 2. l-diiiitro- 
)e-( resol-ti-sulphonate, from which trinitro-m-cresol is fotmei^bv boiling 
with nitric, acid. 

novel method of nitration by which nitiobeiizene, /e-ilinitrobeii- 
zeiie. and o- and /,-mtroani.sole,niay be prepaieil i-onsists in pa.ssing 

I (‘(jiyton AniliiK* (.'o., A. Scliodler. and \ N'ujllcnimiT. Kng. Pul. 120.‘^‘)3. 

'• M. Manjueyrul unci P. laonotU*, Jiull S<h. ('ftini , MHO, 25» ; J., MJMl, 

^ • 

U. B. MatMlunald and J. (.'alveil. Kng. Pats. and 120i)S4 ; J., JtHO, 

idOv. . • ■ 

'* T. .1. Bntw.'jter, Kiij;. l^at. MHO, S12 a. 

■* P. L. J)atta and P. S Kng, l*at. 12(»02l ; J., M.H'J, 405\. 

‘‘ M. Mun^uoyrol aiict P. S<>c. Cfum , 1910, 25, 370; J., 1010, 

ti07A. 
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oxygen, air, or ozonised air, preferably under i)res8urc, into a mixture 
o,f the substance to be nitrated, liquid nitrogen peroxide, and traces 
of water at O'’--20° ' * 

'I'lie nitration of liydrogcnised derivatives of naphthalene is a matter 
of difliculty owing'to the oxidation and resinification'of the products. 
Iteeent experiments carried out by Abe writer have met with success 
and have been confirmed by the production of a- and j9-jpiononitro- 
tetrahydronaphtlialene and l.S-dinitrotetrahydronaphthalene.^' 

A detailed study of the action of nitrous and nitric acids on diphenyl- 
amine has been mado,^ and a number of nitro-derivatives of i)henyl-2- 
naphthylainine, have, been prejiared and examined. 


.Iminnlic Anniir.'i. 

Further investigations have been carried out, on the catalytic, reduc¬ 
tion of nitr(j-com])ounds. Nitrophenols are, not reduced readily by 
hydrogen in presence of nickel at 16t)°-lllb° ('., but a more eflicient 
reduction, which results in practically quantitative yields of pure, 
white aminophenols, is obtained by passing a mixture of a- or p-iutro- 
phenol vapours and hydrogen over co])per deposited on pumice at 
I’lire phenylenediamiiies are prepared in a similar manner 
from nitroanilines and /a-dinitrobeiizene, but naturally the process 
is slower, on account of the lower volatility of these eonqxmnds. 

During the catalytii; reduction of introbenzene to aniline only trars's 
of phenylhydroxylamine can bo deteeded, but it is reasonable to con- 
(dude that the reduction passes through this intermediate stage, 
because anthranil and methylanthranil are obtained from o-nitro- 
benzaldehydc and n-nitroacetophenonc respectively, under similar 
conditions,^' and in these cases a hyilroxylamine derivative mn.st be 
formed as an intermediate, compound, c.ij., 

/m, 

‘x:ou 

H 
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A modification of Bamberger’s method for the prejraration of hydro- 
genised naphthalene derivatives, whudr is more convenient in practice, 
has been de.scribed, and it is claimed that ar-tetrahydro-a-na))hthylaminc 
is formed when an alcoholic solution'of u-naphthylaminc is added to 
a mixture of an indifterent solvent, such as solvent naphtha, and .sodium 


Groa et Bouchardy, and L. .f. J. Perrurhe, Eng. Pat. ^31982 ; J., 19i9, 812a. 
” TetraUn G.m.b.H., Oer. Pat. 2990U: J., 1920, 174a. 

“8 H. andP. Ryan. Proc. Roij. Irish Acad.. \918, 34, B, 194,212 ; J., 1919, 742a. 
*8 H. Ryan and J J. Drumm, Proc. R</y. Irish AcaS., 1918, 34, B, 105 ; J.. 1919, 
741a. » 

8® 0. W. Broxtn and L. L. Garrick, .Irncr. Soc.^ 1919, 41, 4,36. 

88 F. F. Nord, Ber., 1919, 52, 1706; J., 1920, 56a. 
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at a temperature above 1:}()°C., wliereas the previously unknown 
dihvdro-a-naphtliylainine is obtained by the use. of an indifferent 
solvent of lower boiling-]ioinl. Such as toluene.’'* ‘I’lie suggestion 
has been advanced previously ^hat the important factor in the jire- 
jiaratinn of ar-ttft.rahydro-a-nn])hthylaniine is the nature of the particu¬ 
lar aleiihol employed,” and it is found that even in this modified met hod 
the tetrahvdro-componnd is formed,.under ordinary conditions, only 
when amyl alcohol is used, whilst with other alcohols, dihydro-ri Tuiph- 
thylaminc is formed, irres|)ective of the boihng-jM)int of the indifferent 
solvent.’* 

■ (food yields of pure amino-bases, capable of diazotisation and suit¬ 
able for ])rodncing red, claret, khaki, or yellow azo-colours on the fibre, 
fast to washing, alkalis, and acids, are obtained by treating aromatic 
amines with a slight e.vce.ss of formaldehyde in jire.sence of dilute 
mineral acids and boiling the mixture.” 

-Much attention lias been devoti'd to the production and )mrifica- 
tion of N-alkylarylamines during the year. The )irej)aration of monO- 
methyhiniline by the following methods has received de.tailed study : ” 

(1) Reduction of methylene-aniline with zinc, dust and caustic soda. 

(2) Heating aniline hydrochloride with methyl alcohol in an auto¬ 
clave at 18(l‘'-2()(J° (I. 

(■i) Demethylating dimethylnnilinc by he.iting with aniline hydro- 
elilonde at 

"he maximum yield of monumethylanilinc is about 55% in each 
casi Aniline is readily separated from monoraethylaniline by con¬ 
version into its zincichloride. 

The fact that primary and .secondary, but not tertiary amines, 
react with ethyl chloroformate in the cold, in jiresence of aqueous 
■sodium carbonate, to form the corres))onding urethanes, is utilised 
for the separation of the mixed ba.ses.” The unchanged tertiary amine 
is extracted from the mixture with dilute mineral acid, and the jirimary 
aud secondary amines are regenerated from the urethanes by hydro¬ 
lysis. 

-Mixtures of secondary and tertiary amines, which contaip an excess 
of the latter, are treated with phosgene whereby the former is converted 
into an urea chloride. The unaltered tertiary amine is extracted with 
dilute hydrochloric acid, and thf secondary amine is regenerated from 
the insoluble urea chloride by boiling with water efr dilute hydrochloric, 

“ F. Bayer & Co., Gcr. Fats. 305347 and 300724 ; J., 1918, 487a ; 1910, 1.58a. 

** A. G. Groon aiid^F. M. Rowe, ff/iem. >Soc. 7'noM., 1918, 113, 9,55. 

F. M. Rowe, J. Soc. Dyers and Col., 1919, 36, 128 ; J., 1910, 40«a 

■'* A, M, Nastukoli and F. M. tfrodeberg, Ger. Fat. 308839; J., 1919, 37a. 

F. F. Frankland, F. Challenger, and N. A. Nicholls, Chem. Soc. Trans., 1919, 
115, 198; J., 1919, 338a. ♦ 

■** W. Rintoul, J. Thomas, and Nobel’s Rxplosives Co., Eng? Pat. 127740 ; J., 
1919, 000a. 
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acid.®* Rhoul<l tlif mixture contain an excess of secondary amine, 
tfrtiary amine i.s added in quantity suf^cient to produce an px<:e.s.s, or 
the above ojieration is repeated. 

An iiifrenioiis method for the. preparation of the N-monoalkyl deriva¬ 
tives of nionoamihes, such as p-aminophenol, p-toluidine, or their 
derivatives, which do not, eitlier a<i amines or N-alkylamines, react 
with henzaldehyde in prt'senec of acids (o form amino derivatives of 
triarylmethanes, consists in treating the henzylideni' derivative of the 
amine with alkyl suliihatea or alkyl esters of benzenesulphonic acid 
in absence of alkali, followed by hydrolysis and separation of the 
N-monoalkylaryIamine.®“ 

N-methyl-p-aminophenol is prepared by heatine ipiinol and methyl- 
amine together at l.bO”!!. for live hours., 

Diphenylamine is obtained by heating aniline in jiresenoe of water 
and a catalyst comprising a substance containing bromine.** 

An addition ha,s been made to the number of |iroiljicta available for 
dye maimfaetiire by the discovery that /?-naphthvlmethylamine, 
C,oil,Nil .('II 3 is formed in gooil yield and in a high state of purity 
by the interaction of /J-naphthol and aqueous metliylamine at 20 tJ°- 
220 ° ('.'® 'I'he sinijile azo derivatives of thi.s compound Iiavc been 
studied and their dyeing jiroperties recorded. 

l/aliKjciKiliiin. 

1 nteresting developments in the halogenation of hydrocarbons under 
the influence of actinic light are recorded ; thus, the halogen derivatives 
of hydrocarbons are jirepared by exposing a gaseous mixture of the 
halogen and the hydrocarbon to actinic light of gradually increasing 
intensity in a suitable transparent vessel.*® In the case of toluene, 
chlorination is effected by .subjecting a mixture of toluene vapour 
and chlorine to the action of ultra-violet light, and benzal chloride or 
benzotrichloride Ls formed according to the proportion of chlorine 
]iresent." If a "low [iressure ” iiiereury va 2 iour lamp is used at a 
temjieralure of LbO'' benzyl and benzal chlorides are formed almo.st 
exeliisively, but the main produiit is benzotrichloride when a " high 
pressure " lamp is used.*® 

Chlorination of {lurijurine and other similarly constituted hydroxy- 

“ W. Riiitoiil, .T. I'linmas, and Nobol’s Explosives Co., Eng. Pat. 12S372 ; J., 
I'.U'.i.iCTa. , “ 

'1* A. Lnpworth, and lievinstein, Ltd., Eng. Pat. 1.725.55 ; J., 1919, 847a. 

'» R. N. Kargor, U.S. Pat. 1297085; .A, 1919, 40Ca. . 

•' K. I. dll Pout do Nemours & Co., V.S. Pat. 1214628; J., 1919, 812a. 

1 - (!. T. Morgan andP. P. Evans, CImn. o'oi;. Tunis. ^ 1919, 116, 1140 ; J., 1919, 
892 a. 

*■' W. t). Snelling, U.S. Pat. 1286822; 19111, 158a. 

“ H. U. t!ibb#and G. A. Geiger, U.S. Pat. 1246739 ; J., 1919, 52a. 

“ The Selden Co., and H. D. Gibbs, Eng. Pat. 123241 ; J., 1919, 268a. 
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anthraquinones, hucIi as Alizariiii' Cvanine K. ,Vli7,ariiie (irot-ii (f, 
Aiithracpiio Blue WK, and tl^oir aulphonated derivatives, in hot nitjo- 
henzene solution, is efiected 1)y niean.s of sulpliiirvl e.hloride in presence 
or ahseiue of iodine, and aeeofdinj; to the conditions, one or more of 
till' li\droxyi ;'Tonps is re|ilaeed hy ehlonne.'*'’ .Vlizarine and its snb- 
-litntion products such as Havotmrjmrine, anthrapurpurine, .Vlizarine 
HonhMn.\^ tt- and /?-nitroalizarine. jiiHioallol, Alizarine (larnet, and 
vulplionated alizarine are chlorinated in a .similar manner, forming' 
mono- or jioly-chloro derivatives.'" Tlie.se • hlorinatod eomponnds are 
mordant dyes for wool. 

■Inylone (.o-liydroxy-l.l-naphthaiininoniq has been the subject 
of an interestinc investifjation which leil to the preparation of a new 
Ivpc of colourmo matti'r."' •fni’lone dichloride oi dibromide, formed 
bv till' action of chlorine or bromine on a cold acetic acid .solntioii 
ol jnolone, is lonverted into 2-chloro- (or bronio-) jiiglone by treatment 
with alcohol, with elimination erf a molecule of Jiydro^fen halide. Jlalo- 
ociialion proceeds further at higher tenqieratnres, chlorine prodnefng 
L’.'l-dichlorojiiKlone and bromiiK’ 2.;}.8-tribroinojnglone. On treat¬ 
ment with alcoholic hydrogen chloride the latter is converted into 
2.''-dihromo-8-ehlorojuglone, whilst alcoholic cau.stic .soda convert*i 
It into 2..‘!-dibroino-8-hydroxyjnglone (2.3-dibromo-.").8-dihydroxy-l.l- 
n.iplithaipiinone). 2..'5.8-Tribroinojuglone is a brilliant red com|ioiiiid 
wliidi IS converted into its .sodium .salt, an indigo-lilne substance, by 
.sh..l mg an ethereal .solution with aipieons .sodium carbonate. This 
.-•alt .ive.s wool and silk in fa.st similes which may be modified by the 
ii.se of mordants, duglono should possess dyeing properties, but 
attempts to prepare its sodium salt proved unsuccc8.sful owing to 
oxidation. 


(Iriihdroii. 

Benzaldehyde is produced in a jiractically )mrc condition by boil¬ 
ing benzyl bromide with a .solution of .sodium or calcium nitrati','"' 
but when benzyl cliloride .ind lead nitrate are u.scd, benzoic acid also 
IS formed. • 

.\roniatic aldehydes, free from carboxylic acid, are obtained by boiling 
I'liloromcthylene derivatives with an aqueous solution of an alkali 
bichromate, preferably with the addition of aii^ alkali hydroxide or 
carbonate, according to the general equation ; 

.'JR(tH.,(,’l |-Na,Cr,(),-i-Na(HI ,3RCIIO I .'INafl | (.'i0.,+2llj0. 

• 

*'■ lx. B. >[oUi(lay & ('o., and H. T)» Law, Kng. Pat, I2tirt27 ; ■/., 4ii7A. 

" L. B. Holliday & Co..>nd H?l). Law, Hng. Pat. 1211528; J., Itll'J, 4.57 a. 

A. S. Wheeler and J. W. !4cott, J. .Imer. Chtm. Soc., Itlly, 41, 833 ; 1910, 

712a. , 

“ The Dow Chemical Co., U.S. Pat. 1272522 ; J., 1919, 2fi8A. 
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\n abnost theoretical yield of //-toluio aldehyde, for example, is 
obtained by this method. 

llenzalilehyde, moreover, may be ])rodiifed direct from toluene by 
Jif'estiii}; with mangane.se dioxide in |irgsenee of an acid and a catalyst 
such as ferric, copjier, or cerium suljiliate, followed by iractionation to 
separate the, aldehyde from uncliang. d toluene."' 

The action of oxidising agenton alizarine m presence of alkalis 
has been the. subject of an interesting investigation. The, oxidation of 
alizarine with an aqueous solution of potassium ferricyauidc and potas¬ 
sium hydroxide at the ordinary temperature, results in the formation of 
2-hydroxy-l"4-na)ihfhaquinonc-:l-vinylglyo.\ylic, acid,''- 


0 

■ 



On the other hand, when the o.xidation is etTected with p(da.s.siuni 
hypochlorite under similar conditions, .'!,l..'i'.'r-tetrahydroxy-2."2'- 
dianthraqiiinonyl 


0 0 

I > 



ia formed.'''' It has no allinity for unmordanted fibres, and is a much 
poorer mordant dye than alizarine. 

l’hthalein.s are mainly or exclusively formed by the eoudeii.satioii 
of 1-li-dihydroxynaplithaleue and phthalic anhydride, with or without 
the presence of the u.sual condeuaiug agents such a.s ziiic, chloride, but 
in presence of boric acid, 1.6-dihydroxvnaphthoyl-o-benzoic acid, 
Tl t'iiUj-rOOH, the interinediate product in the formation 
of the. ])hthaiein, is tuainly formed."' This acid and its salts, which 
possess a very sweet taste, may be used as sugar substitutes, or as 
intermediate products for dyes, and when printed on cotton or wool 

G. Blanc. Kng. I’at. 115244 ; d., 19.',tl, 440 a. 

The Iraport and By-Products Co., VI.S.' Pat. 1'102275 ; d,, 1019, 877 a. 

** 11. Scholl ami A. Ziiiko. Ikr., 1018, 61, 141jt; d., 1918, 763 a. 

“ R. Scholk^iJcr., 1910, 62, 1829; d., 1920, 67 a. 

“ Soc Chem. Ind. Basle, Ger. Pat. 311213. " 
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by the methods used for chrome colours protlufc bright greenish- 
yellow shades, fast to light |nd washing, whilst the corresponding 
acid yields orange shades wnieR are niueh less fast to light. 

Dyes analogous to the phthideins are formed by the rondensation of 
(juinolinic acid'with resorcinol, catechol, ]]hloroghicinol, »i-])henylene- 
diamine, w-dimethylaminophen»l, or 2. l-diaminojdienol.®'’ A com- 
parison cjf these dyes with the corresponding phthalcins shows that 
the j)reseiice of the nitrogen atom in the ring lightens the colour and 
dnninishes the fluorescence. Kiirther, the greater the power of the 
auxochromic group to deepen the colour of the dye the greater is its , 
effect on the fluorescence ; thus »i-dimcthylaminophenol-(|uinolinein. 



has the deejte.st colour (reddish-violet) in the series anil is the most 
strongly fluorescent. 

Di- ANo Tki-phu.nyi,.metha.nk Dyes. 

1 lie treatment of commercial xylidine, which is a mixture of a number 
of isomers, with an excess of bcnzaldehyde in presence of acids results in 
the condensation of the jiara-c.oinjiound with formation of l.t'-diamino- 
2 2'.5.5'-telramethyltrijihenyhnethane, I'Jlj • t'JI|Nll j • ('ullj (CIlj),]j, 
m a yield of about lo/„ of the weight of xylidine usisl.''* 

The product of the condensation of o-phthalaldehyde with dimethyl- 
.iiiiline varies with the reaction conditions. The leuco base of o- 
phthalaldehyde green (1) is the chief jiroduct obtained by heating 
"■phthalaldehyde, more than 6 molecular jiroportions of dimcthylani- 
liiie, and zinc chloride for 2 hours at 120° l .’10° (',, but o-aldehydolcuco- 
m.ilachite green (11) is the main product when »-phthali/ldehyde, 2 
molecular ])roportions of dimethylaniline, and zinc chloride are he.ated 
together for 1 hour at 100'’-! 10° Both leuco bases are converted 
into olive gipen dyes by oxidation. , 

yCll[C.HpN(CH,)J, ^ d!ll[C.HpN(CH,)J, 

\;h[cj4.-n(chjj/ Njiio 

I. . * II. 

“ P. (!. Ohosh, Vheiii. rniiu., 1910, 116 , Jll)2; J., 1019, 813a. 

Meister, Lucius anil Bruning, tier. Pat. 308786; J., HI9, 37a. 

£. Weitz, Anntilen, 1919, 418 , I. 


0 
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Ill siiiti! of the fa't that the rcdiicinfi action of aodium hydrosulphite 
or dyes has been the subject of imich attention in the past, a reaction 
witli this reagent, jicculiar to dyes of the di- and triphenylmethane 
classes, has escaped observation. Tho leuco base of Crystal Violet, 
for example, is obtained, as is well hnowii, by the adflition of hydro- 
sulphite to an alcoholic solution of the dye, yet there is no separation 
of the leuco base when hydrosuli'hile is added to an atpieops alkaline 
.solution of the dye, and the colonrle.ss .solution obtained has the pro¬ 
perties of a vat, for material steeped in it, and ex])Osed to air, is oxidi.sed 
instantly to the dyed shade.'’'' Basic and acid trijihenylmethane dyes, 
Aurin, the simjiler ])hthalcins, and the lluoresceins behave in the same 
manner with alkaline hydrosulphitc. In the case of (hystal Violet 
(1), the reduction product may be i.solated in a pure crystalline condi¬ 
tion and appears to be a derivative of a sulphinic acid (Ilf) or sul- 
[ihoxylic ester (IV): 

[((lll,)2N-C.IM,C:C„1f,:N(0HJi'l. 

1 . 

[(l'lld,N.C„ll,l/'(S()Aki)-C.llpN(S()-Na){Cll,)d'l. 

11. (Intermediute stage.) 

[(CM,)jNM’„li;i./'(S(),Na)-('„II,-Nit’ll,),+>!atMHb(),. 

Ilf. 

[(Cll,),N-C,,ll,l,-C(().S()-N'a)-(h.,ll,-N(Cll,,)-; kNat'l , HI),,. 

IV 

'I'he course of the autosidatioii of compounds of the type of 111 and 
IV is not clear. 

The isomeric compounds, tusllutl, named pyrocresois,®" isolated 
from the residue of the distillation of crude coal-tar jihenol, and iden¬ 
tical with the eoin]iounds ]n'e[iared by the decomposition of aluininium 
0 -, m-, and p-tolyloxides,®* are ilimethylxanthens. The high-boiling 
liquids obtained at the end of the distillation of aluminium phenoxide 
are derived from xanthen and phenol, thus: 

(’nll,oO-hC.lI,-01I=C„H..O-l-H,0. 

A brown colouring matter, Xanthen Brown, is obtained from this 
phenylated xanthen by sucoe.s.sivc nitration and reduction, and is an 
inner ester of Magenta with the constitution : ®® 


« H. Wielsnd, fier. Pat. 308-298d,, 1919, 10 a. 

•» H. Wiclanil, 1919, 52, 880; J., 1919, tSIlA. 

“» H. Soluvara, Brr., 1882, 15, 2201 ; J.; 1882, 442. 

J. H. uladstoiie and A. I’tiba, Chem. Soc. Tram., 1880, 49,25. 
F. Ituszig, Z. aiigctt'. Ckein,, 1919, 32, 37 ; d., 1919, 217 a, 
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A siiniilo plioto-cliciiiii al roiiVtion liiis Iipdii ( 1 ovo 1 o|) 0(1 from tlio woll- 
kiiown ^H’li.aviour of triiilu'iiylnK'thano dyes with |)otiissiiim cyanido. 
'I'iio coloured dye-cyauide (II), |)riniarily formed hy the addition of 
pota.s.sium cyanide to a solution of a salt of a trijihenylinethalie dye, 
Mich as p-flosanilinc (1), ])as.ses over into the colourless triarylaccto* 
nitrile ( 111 ), thus: 

(NJU'(',n4)jC : I'oH.: NJI./'l I KCN 

• Dissociated. 1. 

(NlUC,l[4)X':(\1l4; XII,('N 

Dissociated. II. 

(Niut;oii,),('(’x. 

L'ndissoi iated. III. 

The reaction is reversible, for the colour of the .solution is restored 
on e.\posurc to ultra-violet lif'ht, and .slowly disappears aeaiii wrhen 
placed in a dark room at the ordinary temperature, or more rapidly 
when warm.®® 

The m.axiraum o])tic,al effect or typical colour is readied in the case 
of I'-c quinonoid salts of uitro- and amino-tri]iheuvlmethaues when two 
.salt-'ormiug groups are ]ire.sent In the molei ule, and furthermore the 
fiichsins clo.selv re.seiiible the rcddi.sh-violet .salts of the aniinoazo- 
heiuenes. These three classes of compounds contain a (piinonoid .salt 
complex as chromophore and another group which forms a powerful 
■auxochrome in conjugation with the quinonoid group, thus®': 

.VrC e„ll 4 XD .4 Ar-C. ('„ 1 I 4 - XK, X ('JI 4 - XR, 

I II II I 

-Vr-XOj.M Ar-XRj.X XAr-R.X 

Nilrotriphenylmethanes. ;\.minotri])henylmethanes. Aminoazo-salts. 

Vykonk Colouu^. 

The mother substance of (Juercitron Bark, Old Fustie, and other 
yellow natural colouring niat^'rs Is flavone (bcnz-:bj>henyl-y-j)yronc); 



J. Lifschitz, 52, 1919. • 

'• A. Hantzbch andF. Hoin, Ber., 1919, 52, 193, 509; «/., 1919, 49.')A. 
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<Jrrivrttivo.4 of |>vra/‘ 4 loiif, or ratli<T (»{ oxy|i\TazoU», tlio tautoiuoric 
fonv of pyruzoloiir luonoazo roltjurrt^an* n>o>tly v<*llo\s to orange 

in wliilst n*<l. ami dy^s are flcrivej from tetrazotised 

diamines of the h<>ii/idiiH* tvju* coupItMl \%itli ( UImt t\so mole<*ules of a 
pyrazolone or om* iMolf« tile of a (lyrazoloy#' arul <ine mol»*<.u1«* of a phenol, 
Kalieylic a<'id, 4 ti’ , or mor*’ ‘/ernTally. ii»the latter eas4>, an aminopoly- 
117.0 etnnptiiind di.i/oti-Mi ami <lt V' l<'p'd on t!n‘ iibre with a^)yrazo- 
lon«‘. 

Mono . 1/0 d\ of 1 hr p\ r.i/olonr ‘-rrir.*, of thr ;:rm r.il t vjie : 

N' <(11. 

I (-x . N i:' 

Nir^on 

an* obtained )>v i«mpiinu tie- dm/onmin < otn |iniiiid «d an amine, whieli 
does not 4*onf.iin a hvilr«*\v| oi <.irl<o\\| urou]* in the orilio poMtion 
with ^e.^pe( t to the amnio {.'nHip. with a deri\.iTi\e <)f l-j)henvl-!i- 
methyl-o p\Ta/ol4*ne (imtauinej a li\ilri*\\l or <arl"».\\l j;pni]> in the 
phenyl n'sulue.' * 

Aeid dwa/.4f <l\es, i apahlr of piixlm ing f.»s.t *jrern "h.ideN w hen aft4*r- 
ehromeil, are piodme<i h\ Mm|.[mLi f* h\«lro\\dia/on.ij'litha[em*sul- 
phonu' aehls with a ( oih enti.ih tl alkaline Milutioii of //^'.iminoplienol 
<tr one of it.s ^lenvat ; \ es m w Im h 1 h»' par.i p<)'<il ion wit h rr-Npta t tti t he 
amino group is fret*, tin* .imitioa/n lomponnd foitm-d is diazotised 
and eou]»led with .4 lompimnd lonfainimj tin* ifroupiUL* MI) : ('I I-, 
sueli as an arvlp\ra/ohme, an at 4’to-a< et le at itl arvlnh', ete.“** 

The prop(‘rly »tf formini^ I.ik* s witli metalln* nn>rdants i< not t-onfineil 
to azi> d\es wliieli i onbun twt^ hvtlrowi groups lontiuMoiis to the a/at 
gniup. for a pair of h\dro\\l ami ammo gnnips in tin-' po'*itii»n )»rings 
about the .saim* 4'lTet t . it is a-'^inuetl that a m-w t yin t'omple\ is pro- 
dueeil in whieh the metal, the a/*i iiroiip. ami the (w«» .nljat(‘nt auxo- 
4'hromio groups take part )iv \irlue of jirim ipal \.ih‘ne\ ami .ibo bv 
residual valem y Tin* lake of .Metat hroim* lintwii K for ex.uupb*, 
is thus : 

() .M.Nil, 

t>..N t'J*.. 

Mordant iiumouz«> dye.s of the ^ame'tvpt* are ttbt -ined by coupling 
P'mononitio-o-hydroxvdia/tvar\! toiuj^tninds whnli dtt not eontain 

S.H-. Cltem tmi. liable. T.S Vm. rj.sutfl ; . IvUl». i:*<U. 

*■’ Soo. I'hein. Iml. Uaslo, Knii. Put. 12S7-<»;^ 1010. 077 a. 

” Ci. T. Morgan, J., 1019, iooT. 
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Oil 

* O.N<f- ^'.N N-<; >• 

Thea.' av*i foriM |.urv ;m. ro rhr.ou.'.i.H l.ilo h.'t to linht ..n.l ...M-i.Mtivo 
to .oiiikT -M-.tilii.t .1\.N .in- pr...hi.f.l !■> .loi.-oliNiim ii 

...,mpo'M,.l "f th- (..nuu',.- (11. .,0 RM 1^O. M t • 

It an ar.l r.M.l.K aiM \ a I.n.It. ," u .T an arvl r.'M.li.o 

•„l„rh ... .. .. -nl-i.)a, nlv aial ...n|.l.ni; «.ll. a 

Millat.l" .,.n,|...n. !.! I'l' '• ■I'"' ... •'''' I'f 

|,vi.-tra/..l,-,n.aa . r-u-.l "f 'I... - ... ral n!a, la.l n, 

It is an ar\ I r. -aln.- aial N an an I r. -i.lu. i .'iM an am. !.’i"n|-. 

„r«li. r.' \ mllm r. si.lm- ItM'11 a 1 i(M 1 ai-’) >ml If an ani 

.-.•s„lu.- i.I.nli.al ..r . 'miIi K ai..| "il!. tu" iimlnulMr 

,,ro,...rlion.s of a smtaM. . mn,...,,. ni a.M. o,... ... |.r,.portion 

Ml,,] on. ill - I I'l of l!,i > . I .• mar !..■ .In 'I on «ool 

I aith , m. I nil. ■ 'll. "i ’I.. ' "i ■ .. salt' 

1 ,,, ,,1. I ,n, M ,11.1 in . il foi ihnim.' f i -I -li.ol' ' 

.,/..i|m .■'ia.iiii..l In, loiii.linp I. ii.ifolisMl 
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Till I .nil. r i-x pi I iim II' - a 111 
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notaliK ... n f.o liit.ii■ .1 In. 
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iiuitc unlike tliohi- olil.unul from Or.inn.- 1\. 
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•* Soc. (.'belli linl •liu'b . Jj'r 
Soe. ('hem linl. K-fl*' 

A. K <;es4cr, I'S I'V 
»» (.;.T.Mur;;.inaiHi.r. W >- 

s* G. 'i. Morgan and K i> ■ 

'^•MJutt»r«orth.Judi.ou ('..ri orotion. U..'', Pat. I310j3ii J , ltfl‘3, 617* 


Sj , I . I'll''. 7 .7 . 
l.'i.lMl , ■! . I'tl'l. I 'T.r 
J . I'.ll'l. "» 

i,, ,N..r /r.o.* . I''ri. -f 

Il.in /f". . Ililji. 115 , U20 ; J 
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AriiiiH'M fif Mit‘ f;<‘inTHl formula, # (\o^)(~>)-(N'n,)(2).('„Hj’{’0*XUj, 
wh»To K H an alkyl or ar)l^ ra<ln‘lt». prrjiar»M| ky t^ndensing 
nitroisutoi^- ai i<i vviHi M'r«»inlarv .miuh s 


Nil 


CO.*ILO 


o.NV/ 


an* diazotiM-d .th<l ''UipltMl with Milphonn .i< nC .iml otln-r <lrri\ativos 
<»f /f-naplitliN laiiiihi' prodin uu: .old d\«' wlmli d\e \\ool in I<‘VrI r«‘d 
to. violo! s|i.Mlr> of o.ind f.isilirs'. tn iiiillint; and 

liy iiitiating /// pli<-n\Irm-dit hiolairt i* .'old (I). and tn^ating tin* 
iiitn* <lrriv.iti\o nitlj li\df'*._a-n )M'n»\id- f«»l|o\\rd 1>\ n*dn« Mon, sul- 
phn/.oiio I) siilplion a* ft a and ( 11 ) fi»i oad Tlii'' «< an pound roupI<*’< 
with dni/.Mt aiiiinf'* fomiin;: a/o fjvf','” an !i as I s|ilpfioiiaplitli.ilr!M‘- 
azo-.Hulpha/<m-t» sidplion at rl ii anil (III) nnIihIi d\i's s||f. ;ni old-gold 
sliadr ■^talilf III liLilit and 'i-ap 


HOOC H .C S 


s cil ,coon 


1HH)( H 


so. 




so* 


X < >.sO,H 


Azo (Uivt I'ontaininf; an ar.yiniiirtnc larlHMi atniii .irn |ir»|i.ir.'d f,y 
ruupliii)! till' dinzntisi'il ini'ltivl- mill i‘tlivl-<iirl>iiii>U iliTivcil from p- 
amiiiolu'iizlivilrol with variou- roinpoiu'tits,’"’ for ^xamIlll• : 


•* V. Bbvit it t'o.. tier. I’nl. WnSOl . ItU'.t. ;to4A 

t'. I’in/i anil X. BnUnihiTi. Hm: t'him, lOIH. 4B, li, 113. 
t\ W. PiTti'r anil 'I'. Himt, J. .ImiT. Ch<m, , lull*, 41. 12*14 ; 1919, 

7S(U. 
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no .K\u, 

y'<' • 

(Ml c.ll, N N C jl.iolhso il, 

•. » * 

It I ■ I iH M1»r t ) 1.11 '.S Ml ' I . M t -» •-1 “!' I I JI 1 % I'll 11 \ t ^ M f till'* t s I‘. tin* 

la*v<»* a(I tu .i t » ■ it( * \ i m t K* iI< \t r m n im<) iti* at imh. 

//. ho :. i:.r.! . 

,\ "tiulv m! t):«‘ iMur of (.itnn ii\.iii" .ir \Mtli dia/Mintiin 

#<>inj>‘Min«ls >h'»\N t •i.jt. .lit liKtiL'li ■ t li\ !■ I* ..lol I'rojiN!» m* will not ♦ nupli* 
uialrr all \ • Mini it jmm--. Im! .id’« t,.’ u.il ii '> < h 11 *. .tt i \ * . i-nj (r* in . | ii |mt \ I 

rtu*. aii<l //'-ilnin t h\jliut adi- nc *'oijl. y. i.liK wiih m.M i\i Iv i 

tuti^l ill a/,'»nmm « MiM|»Miiini'' v\jtti » inKii. »t imii of f-irMiiiiii a/.M 

roni|«nituU -d tin- t\|.i* ( li t II (11 < i! N N 1 ,11* N(», 'If..- a/o 

rMHl|iM1I1»K ail* C.| UIL1< \i1!m\\ Mi 'Mil-ill. ll'- tid'l'iil tn h M11 a .'m t n| 11 
polimU, and • M-nl'Ho nmiIi ("mi atio .. l.ri-niMn' \slin li "Iimw^ tliat ijn* 
doll I‘I*' I •Mini-' III till ll \ d I 'I* .11 * 'Ml I I * n .«m •! 'i.itT' < t • d I'V t In* * mii 


\ \ 11; K i\ii\i \\i iMi- 

Tun* antliraniiii’Mnc i^ ■■l.t.nind i'\ ih' ri-duitK'ii ‘d th.- snlid »um 

MuTMal iirM.lii.i witli .. . di\id-d -ri-h ohd t l.'.t .ilKaliin* "Mlutj.in, 

tin* mixtnn- !•> Idti-iid .thd tfi* lilli.H" i-Nidi *d 

Tin- vn*M (d .iiiiiiiM.uitlir.MjiiihMi.i M|.t.,ii,.d Kv l.i.itiii;; anthr.i 
miiiloin‘-^^?-iii«>nM'-id|'liMnn a* id Adi. .iiniiiMiiia lunl'-r [in -Miri*. iin 
rraasnd Iw tin- .nlditn.ii .d «.diiH::i < •ilMndi- lo tin- riiixlnn* tno.-tlnT 
witli amnnaihiiii (lilnrid''. -"IduiMt « lilMrid**. or iii.ton*“'iuiii < iilitrido *’* 
An intt-rostinu nnilioii lias Im.ii d. \<lM|H.| fi.r tin- nihcM^^ of (l- 
anthriinidns, whidi nr** xalnaldo \a1 d\ts I'or i‘.\aiii|i]f, I ( IiImTo-^- 
amuio-ailthnujuliunn* is dM/iiti-od and tn.itid with an **\< is.s of 
aninionia, wlicn-hy dn Idoriihi'dia/M.inthra'iiiintdit-ainuli' (I) fomn-d, 
and is njnxrrtod 1»\ Icilimj 'Aith ni»ndo ii/nn- and hin/'ivl i hlornh* 
iiiU* 1 .r-dirliloro-‘j 2' d'anthriiiddo illl. aI.i-Ii I MttMii in Mraiip- 

v<*ll<*\v .shades from a r'dili*!* hiM.sn \at 



N \ (l N Ni' 

' y 


<1 1. 


»' K. H Mi \ir, Il'T . 62, 1('.">. 

»• H. K 1,. jii.l H » '•'(■I.- (■' I’-'* . 

.1. 1< .;ci.;_v. l-'.i 

*• •M. iht.-r. l,u. l.l^, 'ii.'l llf.iiini;. <.vr Pat. , 
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KLJ>>»It4 of the I'WOUUKSt* OI ATPLIilU CHKMlSTUV. 


10<( 




ir. 


'riit* ih-'.in- to iMi|>i')\r flu* Iiid.inliin‘n«’ nH*lt t<» attraft 

1 2 li'-l''-ntitiir.mnm<'ii»‘-aztiu* Ls ohtaincfl in A 
jniHT (ntuliliori i)\ tin- aihldtoti i»f pofassiiMn chhirati* to the 
rHU‘'tir [nM*r fn IIm* aiUlitioii of iIm* /7'aiiiinoaiitliru»jiiinone.*'’ 

On tln' «»tlHT an imjirovrinent in tin* n*a«‘tion also rrMilts from 

the aihlition to tin* molten eaijstie |)n(.islj <if a •‘imar Mn*h as (Jextro.so 
prior (<► tin* addition of tin* y/.iminoantln‘iO|ninoin‘.‘'- Jn a similar 
iiiuiitM*i. tin* formation of 1)\ iiro^lm t <iin' e\iesxive oxidation 
during tin* piodinlion f»f ddM-n/antliroin* 1)\ tin* alkaline fu''ion <d 
henzant liione. i^ a\oM|e»l I»\ the ad<litn*n of >ii«'ai'i t«» tin* 
melt 

When N-dill vdro-1 2 2' -1 '-.intliiaijuinone-a/ine i'^ ehlormated in 
|iri*.''enee of sulpliiirie aeld or < hlotostiljtlionh aud. <i <eit.iin amount 
of oxidation oia nr^ with form.itnui of the a/ine. Sm h (►xidation i" 
a\<nded hv ehlonnafme a Mis|ienNion of the eoinfM'iind with an e\'e<*ss 
<»f <-Iih»rine in a non a<jueons inoreanie liipnd (ontainuiji halop'ti, mm h 
as suip}iur\] ehh»ri<le. antimony |a*nt.n hlorah*. .Milphtir chloride, 
thionvi elilonde, [dn^sphorus o.wihloride. or hromine I he pro¬ 
ducts of the reaction are tri- am! teir.n hh»ro denvati\c'* which are 
redme<l readilv and dve I'ottoii in >hades fa.-'t to ehionm*. t’hlorin- 
uted j»rodmts free from hromine are oI»(ained hv chlorinating a sus¬ 
pension in hromine, hut a lin>mo cleri\ati\i' whnh w (lillieult to 
reiluco IS ohtametl hy the proloiieeil Mispen.'')on of Indanthreno in 
hromine. • 

.\nthnu|iimom*“J-siil])honic chlondo is a \ery reactive substanci*®** 
which forms anthraquinone-l-sulphohvdrazide (1) with hydrazine 
hvdrate. niut with tfiunioma it forms* the sulphonamide, which loses 
water pnalininj; the anhvdrale anthra<|Uinono-l-Milphaniid4* (IIV 

.1. Morton. A t; l>antlriil;.ir. .tiul Sinnionr I'al'iit’'. lad., Kng. Pat. 

12(1112 ; wnw. ^ 

A. M. IVrkm. Knu l*iit UMoUt . ./ . lUlH. 4.’»s; 

A. (•. IVrkm. Knp. lN»t J2(*T(»o; J . ll 1 IO.MaS.\ 

*•* Soc. I'liom. •Iiul. Basic, Eng. Pat. 113783; J.** 1919, 130 a. 

F. CUiiiaun »nd T. Kerteaz, B^r., 1919, 62, 645. 
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.VNltnHantlir,i<|niH"ii' 1 ''ill I'.tc >1''. i>i.i'ii'*l l'\ iIm !('.(• thin 

i.faliilih'liM "ti 'I.n'-!"h.ln ■ Ml i" -hli ^..i h .lil.'ihl". (..iin- a 

il.irK hf*''" I'"'" '■ 

■I'lllaziili' inlhli M'.ltlii'i IT. .ill. 1 - i" !, ..Inili,. | .|. ■. III. I I. .11 i .f Va t 
. 1 \.ar.' f..ri'i.-.t l.\ tin n I ..'ii .'f ..a.i'i -iil| l.i.l. - .'n . Iia!..i'. n -ii'.ht i 
tnti'.i a. 1.1% I.iniin'’‘i't I'l'i'l'i".":.. ' '*i'i'' 


Ml I <1 i: 



1 


II 



( n 


j 

11 


Til.' ,17.. lll.-tlllli. ' .ill.l' 1 • .:i"li |l"l'h! .'I.I.llM.l l.% li..lllll|.’ I 

miiiii.i-i;-iiiitli\l.iiilliM.|'iii."ih "I'i' •■"■Ii'i'" ..|..'11I1.N, iil..ii.' 

..r witli ad.lith.ii ..f |.riiiMiv .iri.ni..’]' ,.i',ih. in .... alk.ilis, 

ari‘ i.niviTli'.l ml.. 1 - ,ii'ii'i",iiii iir.hiiiii,‘.iii' -.fi. Ii \ .i'* I'l- ti.atin. iil 
with anil>’' Win 11 tin- .il.l'li"!'' "r tli. ii.i. in..-Ii.it. i... Il.iii.- 

,(.inl>..un.i H .. %M'ii li%.ir./n. -i |•r.■.|'l'' i ..I■'.!||..1 «lii. Ii 

ilvi'S rot l.iii f nil 11 tin* \ -ii in . 1 ■'' ' > • '1 'tini' ■. “I % ■ ' % -il i.i I n.-''-^ 
Tin- hWilli.'i- nf 1. 11 /ii.ilir..!..' .I'lu.lu.- 1 . fill..I I-. Ill a f..riii.T 
r.-|N.rt«'' li.i. I'.-Ii I.'. .1 -'|‘•>'• "f " irranu'. in. nl r.a. ih.iiM in 

till" .■iiitlir.i<)iiili..iii‘-lln..ri iii.i." i" • ' \ i.i lir njiiin.'i.. . I lni..riTi'iii.' 

(IV) is ]iri'|.ari’.| a. . ..r.linu' 'Inin.' ^ 



I- M.-i-l.-l, l.a. 111-. i.nM;i.iiiii,/«l.. r Ill C*'.., / mill, I.THs- 

Kaln. l.i r. L ' I’.l IJ* .T.n. . ./ , I'.lltl. li'i' 

Kuli-<Ii*’r. I s I'-it 1-/^' 

^ Ann. lifjAti . IHiT. I*'l- * 

A. S<baarv.liim«lt an-l I ilTwi.U rj Her , lOlB, 51, 1230. 



108 ^ tlKl-OUTS OF THE PHOOBESS OF APPLIED CUEMISI'BV. 



It IS nut <«ni\infu I r arliuw j»)u*nylaiif Iir.i<jnin<in«‘ (V) hv 
fiiHion \Mtfj ,it liilo" as ini^ilit In* cxjjrcti.sl from 

tin* iM'hjivjuur uf mI!u* |jr\-ok.-tun*'t ,irlju\N hi- a< hI, Init- a mixture 
of a* all IS ultt.iini'il < uritainin;' t h** i|it ar kuw In- ami (VI) as is showru 
hy tin* foriiiatiuri uf ant)iia<jiiinuiii' '2 ’! llijurfiiunr (Vll) on troutinniit 
with « unurnt rat*'<l ^iilj'liui i<' a< hI 



VI. VII. 

lNi)un)ii> V\r Dvks. 


In tin’ fourso t»f an iiivosti^jat ioiM>f il»‘rivativcs of tin' iiuloloanil indl- 
j;otm ^'roiips, snltstitiitod at the nifrof^on atom.'*" it is shown that 
l-hvtlroxv-.'I“lH‘n/.ovI<>xv-2-tliiu-oxiinlolt‘reacts as a thiol (I) with 
Itlionvlludrayinr, foriniii,ii .’l-lM'i\zoyl-2'tIiioloxindoh'-l-^dn*nvlhydr- 
azone hydrato (II) ' the sulphur is rliniinait'd {nun this compound by 
trtMitincnt with .V/i? .sudiinn h\drox!ih'. forming 1.1 ^-hisphcnvlhydr- 
a7.inoindi^ulin(III).which i*' n*>t a vat dyr.h^it a true vat dye, indigotiu- 
l.I'-imule (l\ ). may he ohtaine<i from • 


‘“'•a. AU*crt. AnnaUn, liUS. 416. ; J., llHy, 37i. 

A. Albert, Her., 1915, 48, 474; J , 1915, S29. 



MATTI'IW AV1» HYI’J. 
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NO >( II IK (K .11, 

.1 

.'.H. ^ 

CJl.MI N'll \\ii|li • 111(1101,11. 

• .>JI. 

II 

CO Ml 

.\(\ll Ml I II i ' ' \.\ll MII.II.I 

III 

( (> ( < CO 


rji, \ \iiA < .11, 

l\ 


\ti )iit(’i>''tui:j nt t-'.iMti if.il 111 ill n\ ili\i li.i-i )>ti II 

opril. ili-|M-n-li*ni •‘!i ill*' Miti ntii'ili.tC' foi n-n «if i-i* iiit ri--** .n *•» .iii 

liili' (I ) or It > \ menu» ■‘H1 .1 »i! u* H 'll | i«nl m t' • n n i -j * «i I it nt r^l j »r« »- 
(liiitN. u)iii!i n.itlih ti>hii>i:-M‘ vsitli 'ii!|.|iiini .i« ni nitli fiiriM.itioii nf 
first thr i'’atiu/)-iiitiii<- (li) .n il M.. ji tiio i-.itin (III/ in l*>i*< 1 \if!il 
Tin* (.i"** of i-'atin UmIj !im\ Im' I'-nniil.it. «1 

Ml ,t m (('!.( \]{* m 1 (t '. ( n \ on jii j > 

Cn.-CM N' (*HI Ml.t .11 , II o . ( .11 Ml ( o(*|| N on 

1 


. Ml . 

'H ( NM)'^ 

II 


o II o 


• t .1!,/ I'oll Ml, 

*) 

111 


1 >xi(latlon ( nn\ rrts ( Imk • t \ lintinx \! mtu ii.<j n ninit. Init on t in- ot In-r 
hand. N-uM-tyliinlo.w 1 i** ioj»\i‘iti*l liv «i\i«l.»tti.n int<i tin- nd ili,n*'ivl 
indi^iitin (\iii>iMjiH'ntIw in tin* loit.r «<»nij-«innd. Iio’li -.it^l ;,rr«»u|*'< 
ari* uttaclmd to nitroj'nn. ulruli m.i . i.\j*l.iin t|,i' ;.'riMt dMt* ri-HM* m 
colour from that of iiniiirotin 

A largo iiumhor of .‘•\il»stitn1*'d, iiniirui ■- Ins*' 1 m * n pn ji-irod and 
ox.nuinod during tho yoar nndrr n v nw. \ p.irtn niarly ■'inij*lr inflliod 
fnr tlioir |^rt'J^a^ation »*on'.i>ts in th' ad*lt’iMn of tin* t*«hnnal im-lt of 
plioiivlglyriiio t4> an ar'oti*' a* id '•vlntinn •>( tli* I'.itiii Nsarnad on tho 
watvr-hath,'^‘* fi»r oxamph*. - ind«>\\l '! {onath'.I I T-o-no'thvltri- 

• 

T. Sandmcy<T, l{fli ^.hhu. -I*"/*. I'.ilO. 2 , ./ . C»l*a It. C«*»gy, 

Klip. |»au 12HI2L^. (..‘r. I'at . -f . f.il'.i. icMa 

’•* i) \orlaiulvr aixi •!. \r. , lOI'i 52. 'iJ'», f , I#!'*, IVJa. 

J. Martinci, raoL, Pain 169, Ih'{. J , pjp.t, t»7nA 
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RErotlT'l OK THE I'lUJORBSS OK APFUEH CHEMtoTRV. 


iiiiloly (111) Is oMiiiiicd ill thin iiiaimiT frniii .Vim'tliyl-1,7- 
I.. (1) and yidovvl (II):--- 





^Ml' 


'I’lif Mili'.litntiil iinliriil'it)s form yollou vats with alkalim* 

hvilrosnlpliito, which du' \^onl ami ^tlk rca»lily, hut slmw little allinity 
for i'ottoii. Sulphlm'.s. whiili dv* animal lihrcs in shad«*s similar to 
fhosi* of the parent imliiuhins, are ohtairnsl ])y warmine the imliruhiti 
with .sul|ilniric acid. 

Uni'S the Indieo ^ rilow .srih s aie fcducril hv ll V4l TOsul pll lie 
ami «.iiisfi4* alkali to red \.its wlinh are \rry <4*n''iti\e to oAidation 
h\' air. On tin* other hand. h\' cfTei-fitm the rejlmtion \M(h hvdro- 
sul|>hite in |irc'>4’m-e of .ilkali » arhonatc--.. niMtluhle fna* leuco-comjMniiuls 
(pliemils) are forith'd wliieh .iie t harai ien-^4‘4l h\ e.\4'e|itional st.ihility 
to air and ar«* well-sniti'd. 4 on''t‘«juenl 1 v. fm* jn'rinanent stahh* prepara¬ 
tions.'**' 

'rin* suIphoiMti4m Nvhn li occurs dunne tlie hnunination of indigo 
and its hmuoKigues in chlorsulphonic acnl .solution, is av4ude<l l)y carry¬ 
ing oiit^ tin' nsu tion in j)rcsenre of pln>.''plioric anhydride.The 
h\ilrog('n hnunidi' produceil during the nMctinn is invidi.scd with 
furmatnm of wati*r. nnIikIi comhiiies with the phosphoric unh 3 *dride, 
and conseipn'iitly. as in) nascent sul|)huric acid i.s formed, no .suljdiona- 
tion takes place.* 

Si i.iMnni: Uvrs. • 

'I’he opinion has been adNaiuavUth.it all t»»nstituiional formulae at 
present proposed ft>r sulphide dves are improhahfe m the l asc of liighlv 
sidphurisetl pn'ducts. hccausi' sntru't'i^^ rimsjdcratmn lias not Inaai given 

‘ See. (‘lu'in lti«l I*'' I'at un-fir's. J . IIUI. ssC*. 

a** Mtast%r. lan'm-A. niiil Uinnin^. (.«•» I’aI ^*tl-eot ; ,/., |up.». 757%. 

SiK*. des I'sine*. tin Uhonc. Knj; i'at liUSiiT); ./ , 7a7Ai 





Ill 


to thf iinjKirtaiit pari t!.t inllouhil ahiijatalr ( liin/ntu' 

plair 4»n th«* nui'-tMatioii of tin' ilvo '\'\n' prohlr^ 

..f tho itiit loll of -tilplii*!*- tTv" »*' aiTtll.is a^ril 1*v llo ir i'oUouIh) 

iiutiiro aiiil tin* i;iu<u \l a^l-orp!t \* rlt-il }•♦ t a* i it tl'o ilvo aixl rttlioulal 
<u!)-}nir It 1- yiMuiv*}'* 0 .it T!i< i| \4 - On* '■ lot; 1 - i.utt tfil matiTiallv. 
.iiai t fn* mot h*T '•n «• of i '.•• «[\ ,• t. j,, ij*,-. ^ n i ) ,• l.il-ili* t liioroiir 

^ulp)inr a^»l < '•ulpl.ur .oiM-unCi.j io “o of tin- total 

•'iilphur t out* nt jt.- n ti.oM .1 fr.-in l<i.o 1 msIi-'hIo tl \. s ).\ 
o\i(lat loll aii'l oM f. 1 ' »M ‘I- a It )i - U . '.t' \ fl \ r j u* 111 . *1 in * In^ inaiiiior 

i- nioro roToliK >olul.!. in '.•({■,mi ..r .i'l..iii i",«!rosijI|'litlr tli.in 

iTi** on;:in.t) il \•*. Kut • \*iil-itn.-irK* ilK >nf* iior «h•■mo |.ro|nTt \v'> 
>*‘%rral aiMitioii- lia\«* m.nl" to th*- aln.niv l.iroo < la-** of >t|l 

plixlo ilvo-, ilurmsi tJo* \r.ir .im 1« r r«‘\n‘u 

'I’fi'* investigation of .\ii,irie. i<io\tr''(l as a lu |<to(liii't from tin* 
silljjliite-i proi •)ia> it(ra<t«'«l attfntioii fiom -•\iral pomfs 

of \ie\s ret.ndv t‘\m«tie i*- iori\«rl'il li\ ‘-mcr^-'-ue oxhiation ami 
nitration into mom*- ati-l *lmiiro y-1olin«' a* nls \\lm!i \ n M a hrow'n 
siilpliufe •\\t' liv fusion \Mtli .ilkiili s "" 

i III' apj'ii'atloii of a* ••’'a]!it lieno m ihi'tiifT inai ufat 1 ure. wlm K 
fias l>e« n • oiilih* «1 fouio rlv lo i !,.■ pi. .iln- i ;..n of \ .it «1 \^ k.is now ln .-ti 
e.\t»'ml«*l to the pp•(ill* tIon «.f -nli hel' ii\.' \ r‘«lclisli hrowri -*111 

[•Imlo lor wlihh * vt'aor ,!.11 \ f.tviii.', l.i wasliitrr ami < hlofim* 

H rlaiimsi. Is ol.i.nneil I'V I • jtii.L' imiMiiP of 1 p.ti^ of .o • naplith<‘ne 
with pirts '•ulphiir .it J'»o 

Iilue '^ulphuh tl \ « • .111 oh» Ml « •! lo, ’at 1 ion «•[ 1 !..• po| \ siiiphnle 
melt on a mixture of h mo ii.ih.i !.. i .u><l y tniio iimno •onifiotiials 
of the l»el!Z*'lle O rii ' W 1, l< h «lo hoi < o'l}., in h\ 'll o \ 1 -M« - U P' rin- «l \ es 

prepareil m tfo- tiMtii-er .iie -up. ji'U III fa-ti,..- punt V of -ha>le. am) 

infeh-ltv to thosi' oht.limil without ill' 1‘1'llllofi of the IMUlll V«l P'X vl 
ate<l heii/.em- ... «l 

i holiioronit P'llipii. ,1 \ I.miine pio«}m<it \\ >oml<nsm^i ] 'j t.Vtri 
< liloronitroh* n/.-m* with amliiH whiii «oml.i ni witfi j, m^ rosoplo'nol 
in sulphuri<‘ aM<i “-oiut loll ah'1 f' 'Im »*1 fojfi' ) y. li \ <lrov v) .li'-n vlamiijo- 
-■ ammo- f .:V<lu liloroiliphen \ lamim- , 

i I __ _ _ 

(l<^ >N1I<^ '' Ml/ ^'ill 

XH: 

whi< h w Converted into a iilue -nljifiiii' dN*- liv hoatmo witji alkali 
IKdvMlIplmles , 

\V Ziinkcr. Z a>ujtu r , jnfc'i. 32, l*.i, ./. I'lln jis. 

H r nti'I i* IPirlive. l-'ni.' I*at IJso'i'i ./ 1 ‘ilti 

M \V\Jfr. uml lx viii-UaiK Lt«l . Knjr l*al / I'.ilO 

(ia'iiiiral \N'oik', fonn%rl', SMi'i"/, lam’ I’a’ IJ'HsJ , t' •< I’at Klo2ti74 ; 

J.. lyiM. 530 a. 

*** L Air Ia<|tiiiie. Kng Pat /, IWMi. 



lU HISPOIl-A or THE mOOREHS OF AFFI.rED CHEMISTRY. 

Blui-'liliii'k' sill|>lji(l<-dyo.s arc produced by licatingaiiazodyp, derived 
from diar.oti.scd |)icraniic aci<l coupled with a cre.sol or cresola, with 
free cresol, sulpliur, and .-(odiuiu .slilphide 

N'.M'i 

I 

roIifVf tin* in ilvrs Iiavt* ri'.^ultod in uttnirting 

inrrcascti attriifitni to natural in all part^ of tin* w'orlil. VroniiHinfj 

n•s^lt^ liav»‘ horn obtaintd in India indvnn^^ tiiaU with the powdered 
dyo fihtaiiMMi from ro<l sand<‘r-<\vtMMl, and fxpt^riinonts have hern made 
itlsu 111 the e\tra(ti(Ui «»f a yellow eftloniiiie matter from the 
llowers of itufra //o/n/o.vn, ami of annatto from the seeds of Bun 
orvUtma 

Investigation Inm shown that some sixty vaiieties of Japanese trees 
and twelve varietn-s of plants are of valm* as the raw material for 
dves.»''‘ 

• The dvi •me properties, (ui various monlaiits, of tin* lolouriii^ mutter 
extracted from lh<“ hark of specn*s of h«iv«' l>een .studu*<l,**^ 

and it is elaimed tliat e\traets <if the hark and roots (d certain S«)uth 
Afrieaii (rei*s <l\r a variety of shade.', from pink to hlark.*'" 

'I'he fact that the eolourine matter of Persian Imtiics, xanthorhammn. 
is a eluioside, is utilised m the nianufa(tuie of lakes, for. aeeordin;» to 
the temperature and duratum of the reaition. it is hvdroly.sed to a 
greater or le.ss extent into rhaniiietin ami rhamnoM* hv the acidity of 
the .salts iisfah”-* '1 he caiiarv -yellow lake of xant h(»rliainnin is ohtame<l 
from an I'.xtruit of P«‘r>!an hemes, tin .■'■alts, potash alum, ami eaiistie 
soda at hut the dark orange lake of rhainneiiii results from 

prolon^^ed reaction at MH)’'' whilst at intermediate ti'inperatures 
(otP JtW)' ('.) tlie .shades ohtained (orrespoiul to a delinite mixture 
of the lakes of xaiitliorliamniii and rhamnetin. Similar results an* 
(d)taiiied with «piereitrm. 

Keferenee has heen made in a former report to the synthesis of 
eurciimin. Kxperunenls carried <Mit prior to tlie piihheation of this 
synthesis are in entire agreement with the formula td diferulovlmethane 
jiroposod. and, moreover, the re 1 .ition.''hip shown in the lollovvin;^ 
scheme has heeii estahli.shed : 

• 

Itixalieitoii & t’»V, K. V. Kkrlirtiili.^iul \V. W. Kav. Kng. Pat. 127143* J 
ISIlU, rc'Uv. 

*•*• A oit/f t/oi /lift Inii. //«'/ Sco nf(. Jiohd'tli/Ti , J , lOll*. 4 k. 

It’i of I'nuiK Jan ‘i. ./ , ihlli. IUk • 

'*■ R (‘. Aston. A'.Z. J. Set. Trch . I'.ns. I, 204. ;i4ii. ,/ , lUlO. IOOa. 

It. Ilurbottle ami S. SilveiUm, Knir* Rvt, 121^742 ; lUlll, 4 .>Ha. 

*“• J. ZuUJin. Hull SiH' lutl Muihouf^t. lull. 84, .“>71 : J., lUlU, 712 a 
'=» .IwM. . nils. 3. in. 

* = * P. ('. Cluwh, #7aw. -StH'. . lulU. 115, 2',»2 , J.. 3.>4a. 
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Dicarttf'thoxvcurcuniiii. (Unuiniii. 

I I *iiiij>i>n!ul (m.pt. li.M” 

J >u^Arbot I "xVi'oi un iiiiKii Uoi ur* inmii. 


(’i»nH»'«pirritly t}.»* ‘•ul’;:':*-! i t'..? luriiumn .ttiJ i'«Mtinuinin ;iro 
I-'*»mt 11<‘1 - « . »rilir!■ • I 

A’i a ..1 •''nj****]’!*!.'' i-ff*,. }-m v .iihn^' l Ii«‘ \Mir. 

iiatur.«l iniii’j" li.i' * i \«tl a I - i- i • • f 1 l- 'I li<' a rr.i uii<l*-r < a~ 

t^oii in Ill'll.I h.t*' ih< ii-.t".! <1 I*-!. .iMti'Iv tf'1 ii..mv iitipnA riiiontj* 

111 III' tli'aN I'f i 111 ! l \ at 1 I 'll iImI . \ I r , 1 * t i-fi .ir. f..t, -liaiioWi * 1 . wliK'li may 
allow iitori* • ojiij'«■!It 1.>11 u;tl. iii«l:tjo|in m |)jo 

fulnfr;*'* t!i.* U'*'* "f j .iiii.i*- I'-i 'Xainj-li'. imt oiilv 

lin F'-a^*'' tl:r \ I* M of plfit [m .ni- I',’ j a. •<! i j. rs, ni adillllnD, 

a plant of ‘.iip'-i lor • ju.ihi \ ' *' 

\ rapi'l III't ho'l f. If r la* [. i lat i-'i of u «ii> m in a \ n Id *d /«» t",, 

from an\ sjH*. n of ! .t • I*. . r. d' . • !o; . d 'I !:•■ fn v)i IraN ''S of 

flio plahi .ira • \ i I a !• d w i! it w ,ti. r. 1 la 1 !•: j mM’ ;• > ai> pMa ipi!al'*»l with 

'lal' d lli.i' . i» iiio \. d l'\ JilM.kt loji. .n d ' h'- till i it ■■ is a poialad to a 

.sv Flip .ind '-xf F.n 1 * <1 w i» h M ■•lorn 1 .n < ’••■i'- is r* ino\« d. and 11n* 
' lU'h' iiidhai' IimImI*' will'll on li.'/in;'. is »lis..oIvrd in 

ah ofiol. al'd "ii addiliai ol lo ..lutioii. |itU' .ililiNdrons 

indn an « i s siaili-.,-* imr 

d |ji‘ na* i\ indijjo ].lani of V\ ast \fj i- .i, ss Mi h is < nil iv alrd in Soldhnrji 
Nioana, yndds indii:" «oiitaininir d'» n,div‘’tii>. '’‘Imn .suhjrnlrd lo m 
. similar tFi-atnant lo that L’lsin i.n Ir.di.i 'litis ti^nF'* (ompan'H widl 
wmIj lh-n{jal MidiL;o, Ini! tin \ n Id j- Ij 1< > tf;.ih that ohtaiii'Ml in 

J lulia ‘.\ li' n t In- < ah nl.iT ion j.. fi..td' on i h* \s ii:.dil •'{ jilant. 

>-• H.IIt, D-r, I'.iM, 47. ss", J . mn. ,n 

J . I'lpi. 

./ . inl’*, i I'ai. 

n' \ n.isi-. Ilf* II, ji, / fin. jiha. 

H M. Annii. -■ - f> -t /' " *. lOf. 

»*• fi.iK Jwj. !n-(, f fi. 17 , .11 . / f f. .'n.ln • 
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KJIU^KS. TKXTIKKS. rKl.LULnSK, AND J’ArKK. 

Mv S \ \rr‘i t'. KM', A K (M. 

'rill-; nit h-.-s mnlrr \\ lin )i iiMlu''tiv i- <arn«‘(l on .‘in* rt-Hcf'totJ 

in tin* « tri of tlir |iiihlir.il lon-^ «(iMl>n<i with this siu-tion as 

iiHMition<'<l liv.l. I*'. iJri'jiis \*Mi. hilt tho ihipiovrinriit in fh»‘ 

onlpnt «>!' ir^ran h work of th«‘ ln“‘l < has h.irWIv horn ?naiii- 

tliiiMsl. IIo\M-\rr. thou* ha\r ht-rn ■'l•Jn■> of n•\I\M| artivitv n*r‘<*ntlv. 
|{r.srarrli A‘'•' 0 » lations Ij.ivo h<-<-n ost.il'li''ho<l in tho toxfilo 

iihIusI rirs, ainl a <|iianlit\' i>f lnl^■^•'^f if; woik i> hcin;,; nnthrtakon in 
various hihoialorn-s. \s hn )i ha.'* not \ ot n ai IumI t hi* •'taf'i* of |iuhli('atif)n. 

Ki ni:i.'. \M> Ti \ I if.i'.s 
('"ttiin 

A iiM'sl slrilvinj; athlition to oui know h•^ll.^‘ ot thr slim tun* of tho 
rollon hhrr lias hrrii rontrihnl'Ml h\ \V. L. Kails,‘ who, hv hvilratioii 
of irllulosi* ar< online to I'lo'-'. anrl Br\an’.s partial \anthation procORS, 
has ohiainrd a swrllin^ of ihr tihrr whirh on mn ro-< (.pic (*\aniination 
oxliihits w'rll-drlinrd /onrs < oi rcspomlmu to ring's of i;row'th during 
ihi' ilav and ni;;ht. thr latter hcini; the .uti\e prtmd. ||<‘ finds that 
up to the lwent\ sixth d.u tlien* is \ei\ little e\ idem e of stnu ture, 
but from tluMi on to the tiflieth da\ the devrlopnient of w'rll-definod 
growth riuius ni.i \ he del <‘1 ted, tooet liei With thr formal ion of pits in 
th<’ «*ell wall and a fendrm \ to [uodme the well-known twist m the 
fibre. 

'riie Kine (’ottiUi Spiuner.s and Ihuihleis As-'Oi lation, l,td., with 
.M. Cunninirhaiu and (‘ K t’ross.-i taim tli.ii a (luisiderahle iinproxenient 
III ])h\.sieal propi‘rtie.s. sarh as elastirii\, may be obtained by treatment 
of rott(»n with a Mention of, for example, raustir soda, which is too 
<illu 1 e to produee a uieieerusin^ effei t 

Notwitli.standin;; tin* lar^'e amount of work that has been earned 
out n'jiaidiue tin* eltei t of iiuthtimiij; and bleaefun^ on the strength 
of cotton varn, (mnsiderabh* nmerta’iitv lias exist(“d as to the iriHuence 
of these fit'atments on the strength of th? individual fibre. R. S. 

^ ‘ Prof'. Potj. Soe., 1019. B 9^, 

• Kiig. Pat. 131211'j J., lino, TalU. 
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Ori‘t‘nwo‘Ml * fiiitU that imT'< ri-'ii.i.’ \Mtlj %>t toiisUMi «*au»cs 

an irunMM* >i» \arrt l-ut ik* iIirrtTum iri til'tt* hilo 

litt'acliiiii; liiM ' ai* iiH r«a-si' ?i, \.tr'. ■-tr. nijtii aiiil a Wrt rrasr lit flltr** 

>tr«*nyt!i 111 r'li'«.Mtr-*.* i>f tl.. .‘- fk-* fouial <}> i* in !In* \arit a rnurh 
;;ri*aS r ; ' ti^rl i.>n (i«‘, “i '' r< il i -* li • f > i . . \ .u!at'I« lii*rf s| rt'iij,'*li tlmii 

It...I I'i-fn j*r« \ lo’iviv .tI ^ J i>,i ‘hti lit.' pro. .'SM’N up to thi* 

.-'ta;j<‘ -pun .tr'i [j.f.. i .• ■!. * 11*. . ■ > .1; . if. , \ ,.ii 1 1 ,,. iiiih\ nluit) lihrrs. 

« ral \ ain.tM. pa p. *-a\ .• I'. . t. p 1 1 - I'k. .1 .l.-alini' \\ 1! Ii tin* purl¬ 
in .it Ion of 1 of f on u i. n ii iro of n .,1 -‘rt 1 '!• “ t.» t !,.• 1 . \i il.- t t.nlo. aiit! shotlM 

.lUo -rfiou- attMili'Ui froii, t),, ..I'-j;,.-*. .li.u.i-t Vltlnui^h 

• {h«*» ni.t\ 1 " -aMl to .■ proi.l. t,i tin inforinat ton roll* 

! aim <1 I/I * la’ll I i- of I V: t < n I 11-* < ». ^ it- . . a ». ' n ui \\ it *1 I hr «pn"«( ion of 

.•l.t.iit.u.L,* ,1 pui. ■ !h.I. - « u It li A n.i I IM !j';i ..f I t. .os«l. iw n 

^ !\ no' lit ,1 n< I \\ 11 a 11 . ‘ :n • on! 1 ra... 1 1< ui of t }|« ti • .»1 1 n*r w 01 k. Iia\ <* 

Mi \ « -t njat • 'I t ii» p!i M! • 1 1 !. .ti of \ n . in IM o .1 I j '. | .1 i.m r«.l ton M»rii'< 

'1 11 '* olT' i ’ of r' \ i I i. ! n 01 If I. I • n/> I . IUm it \\ a!. i .n nli.m.i. forniir 

ai ii! h\«lro« ij|«»r'r ,t. i*l Im..-. .n o -.■•l.i \\a' 1 \.imin'‘ii Avith 

''po* 1.1 1 r‘'fi »-.n« »• to tin- nil ro-j. n . ..1,1. i.t . f < ’i.- hi)?c '| }m- t.it al nxlrai t 
aiiiount to .1 1 .Mil 1 ii.«l t !j.' no fo:.*. I, n. I ■ 1 i. L’*." ,«if t )»*• wi-il'IiI nf 
tin \.irn ImuIiii'^ iin •• ot 11.ip |. s-v titan Thi",, i>f tin* 

intro;;.n pr.-o-nt, alnl notuhir -Oi;.'!.- 11. .it n ■tit \\.j> •-o -iji « «“'sful ha 
tin* ‘ in-t i. -i >»l.i 1 X ill \\ I n *i i t , I 'Ut in . >11!' i to 1 «m 1 in •• tin* 

proporM..n of nitioo'n '•* I.- t’iMii I"', oj ilo- li;;iir»’ it wun 

n»’« n-%,irv t«) M.’.n h 11 .. Al h 

A p.ipof 1 »\ S 11 II 'onil.-'ani* nlipti I- 04 I). r.ill\ in aj^ron- 

iniT.t with t }n‘ \ .• i« -lii! Imt t • . .isji li..r c om linh »< from tin* rn.snll h 

of fii-'tiUat loll- witli ih’. uiorinai •.iii-in -.•«l.i -oJoiion that tin* nitr*»~ 
^t’n I-. not .jll lit 111 tl,.- fi.ri'i of pi.ri. m. .nnl < .ill- a(t<-ntion to 

I Ii'ImI'’?! - t.h'orv .iM.*n ' l-ai 1 *' ' . of 1),. nil to-o-r I . all not )..• punov nif 
hv a ''"•1.1 lioil 11 .' * 1 . .jti. ' - t f on, I!, I - t h 1 1 .1 non tailN -« oiirr<l «lot h 
IK In it 1.1 pal >! I of f onni'L’ • IiloMnni'' 1 on I-;. ,n tmi;.'. l-< « a n • tin- pro- 

tri.l • oii-t |t i.‘ lit - Im . !■• . n i • ino’.« ■! ’(la oi '('i: -ton «.f I In . .pii-^t mn 
O' U'^il.ilK 'In.ih wit h in .1 ho! }r.-i •. I ' lo'i. I.'it it -!n*u 1 .] I" no!. «| 1 1 . 11 ..t Imt 
forn.-. of nit n»L'' n at** < .1 p.ihl*- of fot '..inL' nml.ir < oin j 01, i..| • js -liowii 
hy tin* nxi-t.-iao- of jil,. n\kn « t \ !< h*.-lo .lUiit,* - * 

\l Hall«-r * Im- -t ij,|n cl r a t i^.n of 1 1 a • .it t on- on apn o:;s solut loim 
of varioij- -.lit- In -oi-»• 'a-« a 1* •'.■.o .nl-oi pia, w.i- o}>'-nrv«-<l. 

tlmt 1- tin* 4 on.-, nt I it Jon nf nat.ill’- i i-o iinf.-.i-''! ii.'Jn at inp' tliiit 
tIn* n.ttoll w a- ah-orhiiio w .1 1 ' 1 in pn ■ m 1 o f I * n Ilif S s dioxalo. • 

I h*’ :nl-orjition w.»- foi.*i.i lo !iar*a-.' v.iih t!;« p'lnlnation of fjji* 

• 

* ./. /Vjf , I'.M'i, 10 , J 7 t ; ./. Pm 

* ./. Sor. h>t V • nils. 34 , L'L’o. 7 a. 

‘ J. >■» t .,r. mtn, 35, J*-;.. . jojo. pu. 

« ./. /m// Lu>j ( htn . I'lll. 6 , 71 * . . P.‘J 4 , %-y-i 

’ Ch^m.-Z'it., fill'', 42 , .v »7 ; . 7 ., lOIU, 70 a, 
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cotton, and the fint that Idoachinf; lowered the adsorption indicated 
^lul the efleet really wa^ a function of Jlie piiriliiation rather than of 
the ai conipanyine hreakdoan or opeiiino up of the eellulosc molecule. 

■ Wool' 

S. X. Shorter'' L'i^es (he n-MiIt further inve.'tti^Mfions into the 
intluenr** of ;i(iiio«A|»|ierie iiioi.stiife on eloftrifal jilienmiKoii#, and dis- 
ciihHes the .suitable <orulitjons for the i>|M*r.i(ions i>[ drawing and 

sjHiinino 111 Ih'- • ase of v\nrsleil the recointncwnled fleerees of liiinddity 
are and le-'peet i\. 

V. \Voodinan'*ey'* ;:i\es the resnlt.s of experiments <in heating wool 
atom ami in the pnserne of water. 'I'lie elTect of rlrv lieafc on wool, 
altfnnieh .ipprec ia)*le at 1« mper.iture.s in the neioli'hnurhood of (h, 

Is only slielii (!(> to l.'jO . ttie fall in sfrengtli in this latter case being 
about .\t the bii'lier 1 einp<Tattires it was fonn<l that the sulphur 

M| the v\ool beianie o.xnli.sed (<» snl])hatt‘. and that nilrogcn was s])Iit 
o(I Ml the b»rm of ammonia. 'I'he jtresfuice f)f nnustnre caused the 
derfUnpo.sitlon to lieenine mueli monj rapnl 

S A SlioiterA'' In an invesfi;;.ilion of tlie .‘'coiirine pro<»< onsidiTS 
th*‘ n lative nierils «d ,s<»ap and alkali from tlie jioints of \ lew <»f surfaei* 
tf'ii.sKui amt emuKif\imr elTeet, and ; 2 i\es Midiealion'i nf (Ij** nmst. fh^.sir- 
ahle coneeiif rat lolls of these reaL’ents lie also m.iKe.s Mi^eestions as 
to the i ansf‘S of exh.Mistion of a .soap solution. Further li^ht is thrown 
on this last problem by a [Mper id A. W oodm.iii.'^ey/ ‘ who elves tieures 
for the ammint of .soap alisorbed by wool from atpieoiis .solutions. 
V.irious eoinmerei.illy ^e»u^•ed .samples slnjwod 1 c'J'*,, of fatty 

achl. Jt was fmind lliat up to .‘bti"', of bitty a<i<l iniLMif be ab.sorbed 
])y a erf».s.v bred .seier. and that a considerable «jiMntily. fn>m O-ll to 
o utwas retained after boiling in water. It also app« ared tliat the 
alkali <‘f the soap was ali.sorbed to an even greater extent than the 
fatty :m ul Although this soap al>sor[itif)n i.s liable to lead to une\en 
d\eiMg, It is not entiieh harmful a.> it is prohablv rcspon.sible for th<* 
snp<Tior feel <d .st»ap-si onre<l gotuN. \ .similar al'sorpt ion plienomcnon 
i.s probably the foundation td a pjtent <d ('. Jlenin*rl.’- who elaiiiis 
that tin* Use of acid diM-ompo.sition products of albnimn in wa.shing 
wool gives a superior handle. 

.\. Kertes/ dra}\.s attention t(» the ctTect of weather in destroying 
wool fabrics, and ilaims lliat the biuret reaction may be enij^loyed to 
measure the degree of d.image. Previous treatment wirh ehromuiin 

« J. 7^J^ In,tl , I'.tl'i. 10. iMs; I'U'.i. 077 a. 

•* J .s’jK anti (\./., JlHSt 3f,--7 ; J., 1019, 7a, 

"■ oXv. />vMam/C’.>/, Utl't. 35, .V>; .f., SiHA. 

.see- 1010. 35, lOi^; 10.\. 

1‘iit 311541!; J , 1010, 025a- * 

»■ / .o7.;/»e Chtm.. 1010, 32, lOS; lOlOp 490 a. 



riHKK^i, TKXinr'*. mtriAisK, wo i'\pi« ri7 

salts r»'n«I« rs ?h«' wmmI r!u»rf Th*'*f>niH iiul rjui^f <)f 

this t a}’!*»\irs {*> 1 m* .i* tii'i* h^lil r i :i jm tin* i-ri «-< lu *• of o;'oi# 

*)r nioi'tiiff I In- . .f t! r r, t!..n is .|]s.. .,tis li\ M 

I-‘I kt;.* * » ^ t !>.■ l itii. » !. .o 1 for lia* 

•A’oiit ’«! uiii-'t aomI :s ,i,,u n ,i-i },\ t;,,« Uifh-rnit 

I ri mTi:io|.Ts U> w I.I. !| I’ '’'i-,* . ;*«I I !• . '.i.:-.- t' tt w.m ) i - likrlv l«» 
Im* •! )<;. • n.o ;n m ! .i* i. ■ ■ -.1 -.ji; a. i‘l ,:■- -ii« li a 

t r« .iT iio'i.t n-i.-ii In it r{,..r.' a i\> t.i r f .• • .■ I. o\ o.ij. .»im| alka I Hu¬ 

rt ai'rtif s 

W 1 it-rhlLT ^ ‘ lifaN n..l t t Ip- ' « ! i •' i, n I I :. 1. I !• Ml «.f W , »m| IIPI \- 1)1* 
<i< \ iipisf -tr«)»io!v i.\ l.f.Mi.i-i-- •A.it.': 

in I) .laniMiM *’• «!• ■ ril-s ui irii}- • :? -.Mi'ui.oio a liNtln* 

fXtr^itor f^*T r.-'i.o\ i^tjo ..iimI. i*- . oi v..-.; ...mum- -i-a . Mj.aratioii 

pi.lilts 

>-V. 

tUs nii: to 11,!- n,.t hi. ak "f V. .ir i! «• inMi. ii i.mi m 1 ‘M I of .i lujiMlwt 

of i*--M a»-. },. .. . arri'il mi’ t-In- • ’ i- -m < f I I. I'l.ir itoir* - <1 I*.! inh s 

ti*- it .'ol*‘ of |. \ 1.1 , -. 1 , j . ]..M . .! . .1 f 1 . t, I,. a j.p .1 r. <1 1 1 , 1 ^ \iMr 

IM «)ln- \o|i|;ip . oiJ.ill.ll |0|| 1 m I •I'' \ sliotl 

«l>'t 11 [.t i.Mi 1 - -ix. n of I Ip- f' m!’ • of . \ ].i I p, . I * . . p, j li. I. ai in-j .if 

I.VoM-. I - f / 1/ / [•, I ■ I' ■, 1 1, ''ill [ I oi! ,;■ * • I i la I) t ir all, 

ami |-ap.TN 4M. li.o to!'..-A 111 .- ui-j..' |.riMt..i in jell- |. Silk 

»u!i’\.iiion Ml |ii p-il 11, ... t'p i.f M,,i, 

Ml. lo f-roiiu. tu <• orj.M.^ of r, \! t,. |\. I.XoIutlori »»f tin* 

It; till- < o'i of llp .ilk .-.ojh. \ a!*i VI. .'''illv ( ii 11 1 \ a t io|| m 

lri<!o()iiha VII, '^flk « nl’)\.it !,.ri m M-.ro.r.o Vlll, ^ilk Mroilm imp 

It-phlopii r.i rio ki'i p.i| r iii of.lM- »,i A \irii t]is .iimI 1 - f},p 

• •ii'Iit h I oMt niait loll oM till' - iil-jt . ? < • M , I i. f u o 1 !m \s . .f K of nij’-i|/.,..iij_ 

Sorit lioMnaw at il ( or.*o 

.1 \ .'M }>i-il.li at il W I’ . II, i. , , -.of o \. r . fi,ll . iiiiii i||< 4jin-stn*ii 

■ •f tin -rail MV a!i-i . i.i'O',. ..f la ik ..Ii-i 1 Im la! o ; Ii 1 ' (h - film] 

all Mjstniiiifiit for !• i/miim .< « o!,, i,..i n. -ilk tlir- i«i '■ 

I* . I iit-Ni-tih M . ' I M rj M I tiI ■ ■ I «!■ \ I 1' • 1 If 1 ■ tp 111 ! kf jImiJ.' off 
pr<M rss, st at« s t h.it 'a J >oi.Ill .. I . • ' i,| io . ■ ■! . ’ f.p • n p iNif \ imo .iMpiif. 

ati<l t h.|t (fp- II'I- of . I,/-. 1 ' . l.a - • ..t I . . I ^ . V • <1 t ,* la < tf a*i V .1 III.I to*, 
I'Ut mil pMst .st I jl ««iii^ I Mil* ' ^ -» (•<• ' 1 k M •,' (.ro< I - - tial r. Vlul^M'-* 

nht-s a pna'i’'-*. of psti.i tio- fr- 'n k vsi.rui pupa-, tuoths. i-tc , 
fin f-n/MMo .siiit.ihh' for U’' in <1*-.iiiriMjio '-lik 

• * 

“ / i!ir» 30. )oi. ;iM. ijs, /. jau». Pji.. 

/. f.'futn ^ro *. 32,* IJO . ./ . Inl'l. .Jill 

*'■ Kite I'a* IJVi;!:.’. 

*■ Jft**" P‘ih S'l J'.l. ^ s ri 

Farhnr^Znt . J Mill.* 30. I k * 

I’.S. Tat*. lL”.Sj4Sm, JJ'H.Mtl , .'I.'.Ka. HK3a 




IlH • K';i*iHlTS fir THK PIWJORKSS OF ATPUEO CllRMISTHy. 

Vhii\tUritip^ and Mtsviilanrous Fibres. 

'hir liriti.sli KInv aful llmiji (Irowri^.' yo<Mty, results of 

•xperiinriits liy (J V Kvn* on tin* isolatKui <if iniprovrfl strains of Hax 
<(•<•<1 foi sovvjni; purp<r-ics In tin* (onr''t* of the worh it ^jipearfMl tliat 
Linunf u to muii** extent '•ijlijei t to em^s-pollinatiotl, 

ind that tin* progeny i-xhihit the vafintion*' to he expi-eteil in accord- 
ince with t he Mendeh.in t In-Mry. T^ie i outinin *! s«'le<tion aruhcultiva- 
don of plants prodnein^ t.dl hr.irn hh >*N '^lem^. nnfl- r coinljtions pre- 
ventinjt cios.s fettdisation. resulted Mi an nnpro\ed strain showing' 
^reatiT nniforinity and an irn rease m In iirlit of ahoiit ten inches. 

K. Ijoe.ser(^nves lief.tils of carrciiie r»ut Itos'.i s process of rettiiiiT 
lax with a eulfiir»' of // 4-n‘i‘>\n IV Ki.iis -- discusses the retting of 
■jettle .stems in a solution of .sodiiim ha .irhon.ite. Tt aj)[M*ar.s that tihu 
jiriiicipal agent m retaidnig ha^teii.il retting is ac iditv, which in tho 
:iroce.s.s tif water retting is removed hv the current >\ similar prineiplo 
s luvfilved in the process of !•) L limm.in.-* ho Uses a I au-'tie alk'alinu 
hath tempered hy the pic-,ehi( of org.inh- malt»r of .ui aiid natiin* 
inch as waste Inpior fimn [in\Mms opciiiions-* 

A. I'V W. Ui •imimei “■ olit.iMis lexlilc lihic-. fioiil gIMsses, etc, h\' 
Ixiiling with a .'V, solution of scidium 'iilpliide and tlien with alum <ir 
iodiuni tiiiosiilphato < ont.iimug .1 hi ( le .0 id .\. S.uisoiiu* dt'sfTihcH 
i metliod of olitammg textile tihres from muiheirv, and paiticulars are 
7|ven of a .sample of *’ pita ” tihie fiom t'ohmihia whnli emild ho 
,isi‘d as a siih.stitute for sisal hemp 

I it I/tint! Sill. 

In spite of the mcre.ising popul.mf\ of ,irtifi< i.il silk, 'here apjaMrs 
to iuMi .steady falling oil in the amount of work puhlished m < oiineetion 
Altll tins suhjeet. 

Se\ cral new met hod •• of prt*panng solul uuis (»f * el hi lose lia\ e appeared 
.sef‘ page 122). hut llnir suit.ihilitv f<»r spinning . 11 1 ilinal silk is douht- 
fill and niiiains to he pio\ed 

n. .M. Spi-eht de,scril>es a coml)m.ilmM of spmin'rets. (‘ourtaiiids. 
!jfd.. and (’rigg.il desenhe a method of m.ikmg jets sint.ihlc for 

jroducirig thit. strips, .md K. l>uhot claims a nu fhod of i onstnn ting 
ipinning fuiiiu'ls. 

cK Fl.,r. \o 7 * 

•* Chtm I iiis(/i‘in, 22, iN.',. ./ . 107 

Oil /- r r/i.w. loin. 32, 2.'. /, 1010. loo-v. 

** Kng rjsli't; lolp. i;7s\ 

(.‘f H. S'limiiici*', lull Hi j)t^ . lOls. li'O. 

Kng. I’.M IJolJUl; ./ . 

=- Hiitt. h..i. Lo.,.,o it,ft", mis. 32, '.2- 

** Hull, hull /'J't, mis. 16, 2S‘.I 
Iv.s. Pat. i:nu.*»no 

*“ Kng Put. I27I.V1; lum, 4*171.' 

Kiig. Put. 12621)3: J.. mitv 107^ 
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Th»“»«» an* iT.ii-tn alh all fh«* to i)i«‘ KiaiMifat Turiti^ 

pr<H that ha\'* a]*j*«Mn«l Itmiu nMirr of \ , Iji 

Korin ha 1- •*' < «>iiT nJ ut. -va ‘m*t f- - r li 11 j imI iirai fr«»iM .M! ilii lal 

•'jH. hji-'* •! lOi \ i^.it M* n* , j.iT r . w hn h in ..f int«>r(‘>t 

UN i* }N , I.jitj.nil t 'i t .'h' r. «ni* .ir^ n“‘ n t'k* <1 in I lo- • in, ».f a wolj^lift'd 
and d\t'd mat. n.i! a’d \ I i; I', .It n. riln* 

a l.\L:r*>ni<Ifr m -a'li. ?, n-^ ..f r'l,. .a |. tnN|,.n «.f an arftti.'ial 

silk hI*ro. 

1 1 » an art ii !«• t.n «i \. .ni; in-i !• ?.o.n ^ * \ • n nj j |.|, ii\ \\ inlnr 

nl«‘nt ito'N t Ills IIla’*‘i' d 111 |, |,> . , , t^ * ..f N i jihi li \ laniiim 

JHai k I'-i'd'' Mi .11 III 

• ■ 1 •///!' 

'rim W'-i of (M|r. r \ irn - f..r . !.>r ho. j I. n’ ;i. - m i J. m .»n\ )nm foIlo\M'd 
tin- ant n d . oui'. I< -1 ,,tr.d 'h-• a in,' 11.. failtir.-.dtlir„,‘ 

NllllNt |l l|f I'N f. M I I iM ■ Ml I *, i I ' H li. , f 1 «i in ! hr d 111111 II 'll' *1 Him 11 'Cl wf 

arfi. 1. N Ml |...j.nl.ir a* .1 in .i.nMi. ln-iatu!' d-aioc.' aifh fr\tdc 

Nul'Niitu'.' In t‘o> ... ,f .. ,,f Mil. I. •' to I . 1 . {},.,! \ C 

hiiroM. " (I ^ Umi' in .d >’ o.d i"!-, M iT. f!,.tT u'.d' r. I..t Inni.' made 

fr.im .lapam Nr I v.. . ij .d* r .. .?m-r«,M {), ,• fie- i rt >. I. n .ja \ c 

^ lictti I pi.Ml' f Ii > 'd *i in did fh* ''al.d lid '''pi I pM ic h t. 

•umI furtlicr tiMt i-ipt' v.'Inv.ii. n ‘d'linr. 'n:'. I\ li\ .ivmI'Mn 
A T t clit Ion Ka ' I It ( Ii . 1 '!. *1 t ■' 1 ii' d VI 'i n c;.. n t t tf . I l!,j |i I r \ a MIN in.nlc 

from pulp \M - Ic'iit f d n i- i? 1 1,, i-nd . .i pip. r -taL'.- 'I'lm rildn.ici 

H •' formi d fr. - m f l.r ' ..N| , i -i .1 . - n i's i|. of i |ir p.ipt r mai liinc 

,»N in t Im t 'ion» \ >1 rin or oii ' . 'in.n • tMon:.|. .i - in t )ir 'Turk n\ si.-m 

rin ad\ .III! ai.'i-N . iaitc d a r. -up. 11 n '* |. n.M Jj, i.,\ i j." the fd.reN In my 

iiNtrdnititl jolr.Mt lid 1 t,a I i s loril ?. tiO' if.d l»ehi\|onr ill flm 

Keiny hatliN '■ 

I n .liipnn mi'Ti -I i I- >i. j 'ak* i. m : !,• . .i\ m;.. of j,.,p.T .sit Ii henip 

-dk. aiui t t.f tot, Oil. ij. h f.il.r 1. 1 > ' ' i.l L .h •. nl" .1 i ' o»II jiNi-d tif 

l silk \\,irp and a p ipt r w t ft f,. !.if t • i : • i n^* i.a.l* from a /^ro' 0 .s'U?//n# 

:ilire. and t he opmat i.iIjn toialn ti.| ha-j. i\ l,\ Ijam) ‘d .lap.inene 

•riyin uIno ' Orienral p.inan i pi-ds'-d n\ 'o.itiny twi^ti.l paper 
A It li NoluT Ions of nil fot . Ihd' ’■ < i < < I In had l. . > fon ?id a mar ket in f Iiih 

onntr \, and in i iii- < ■ mle «t *on a pat • ■ f \ L» !irn r *' ma \ !»<* of 

nferest. * • 

■** t'firm /Cut, mi'i. 43^ .{Nt. / rU’i tiJO 

J . iiiiii. u:>T. , • 

yartfr-Zttt , lUlli, 30, Ini . / . I'H i. Tnn\ 

** Pulp tovi I’ap*r Mi‘i Iti'u 26^ 

"* A Krampr, .U'/ruilsrf.r* J ijt'limJ . IUIk. 33, si . ./, jhIa A. Iain 

KnnAtHoff^, |n]s. 8, 2 :m* / I*i|n. l»|s\. 

Pitprr, 24, !i7l • 

P Ucr. Pftt. ; J.. Krit*. JnO 
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palloon and Aerophttie Fahrica, 

%An intrrostiu^ pajH'r l»y H. I). P<irytt 4l»‘uls with i.solation and 
pxaTriinuli<»n of textiles m nild><T-|»r4)of<<l fahri««s, and <i. Martin and 
,1. Wo4)d have* i^cHfTihrd iiH'tliojK #*)r the tjuantiti^ve testing of 
riiin]>r<M»f clothe • 

J. I). KahvanN *'• nn'tliods for and thf p'siilts of ti-sting tho 

|M*riiU‘al>iIity of hallooii fahrns l>y hy<lrogon, and >ii a J. L. 

Moor«* ■** on tin* uso of iiltra-vn»h*t iight fur ti'-'ting halloon fabrics, 
questions tin* <«»n.stancy of th** n*lati<m b4*t\\rcn tin* d4*t<*ri<4ration of 
these materials urwler tin* test and outdoor ex(M'Sijn* 'I’he radiation 
from the nien nry arc varn-s i»reatly in intrnsity and character, and is 
very dillKult to imasnre. M. Knt.it,how»*v« r, is of the opinion that 
an ex|M>sure of from U to 1 lunirs to the iiItia-\ lolet Vavs gives anahyious 
ett<*ct.s t<j an insulation 4»f dn da vs. and th.it tin* control is satisfactory. 

A paper bvtt. It lla\eii gi\rs tin* •‘ff*‘ct of moisture on the tensile 
strength of am raft fabrns l>im*n and Iumn n (otton material.s gained 
7";, on the dry Nlrength for t jo h {>er l ent. (d .nhhd moi>.tnre, while 
<otl4Ui aeroplane falu'ns '.imilarlv lre;i‘ed gairn-d 

K. J). \VaI<‘n " 4li.s4 ii>srs tin* method>. us» jt |i\ the Ihm'.iu of Stand¬ 
ards in (h'velopiiui the use of <otton fabrn to ,Mil'''titiiie linen as \\iiig 
fuhne. 'I’he iiM'thod of 4o\eiing the wing^ in ih-NmlMd. (ogn ther with 
details of t(‘.sting doped aral niulop«‘d falu'Ks. Me not**': tin* .sni.ill(*r 
.shrinkagi* 4»f lotton fabrns un d<»ping, but IiIn .stati inent that a uell- 
iiunle isittoii fabiie will r»*sj.st inoie pir-sufe th.iii oil** <»f linen sugg(*sts 
that tin* onlinarv teiiNih* (f.',t.s do not iiuMNure tin* biiiNting stnniglh, 
as it appears from «ttrn ial spenlie.itions that lln* breaking strmgtli id 
linen eloth weighing \ oz. or N.ns prr \.ird in not le^s than ‘.»2 Ih per 
ineh warp and !>’> lb per ineh weft. while m the i as** <d men enseil < otton 
fabric till* figures f4>r eltUh weighing H oz. per N,|uare \.»rd are Sii ll>, 
for warp an<l weft. A, l{us4 h *'* ,i]so gnes some partu ulars of this 
mercerised fabri*- .ind its doping. 

(‘i;i.M M»si:. 

No ]»a]>ors of outstanding inquirtanee have .qipeared during the year, 
but a number (d intere.sting [>omts have been pl.u i d on ree«)rd. The 
suggestion of \V. Harrison that the e«‘llul<»>o lil>re it.self may be 
regardoil as the moltaule should not pass without imtie«*. The view’s 

« lull*, rtOr. 

W 1011). 84t. 

C,i^. Jiurotn of SUnuiiir’iM, l\(h. Poi^r till ; 1UI1». 1»>{Ia. 

Atriiil Age WeeUg, 9, 734. 

*• .4««. Chtm. Anatgi., IDIll, 1, IIJ ; J. hUl>. 401U. 

Proc. .'Imrr, Soc. Testing Mdtrrtals,^ lOlS, 18, 380. 

J, Amer. Soe, Fng., 1018 40, 033. 

*• Tex/. World J., 1019, 66, r>3. 

** Stcorui Bfport on Colloid CHemistrg, Brii. Assoc,, 1910, 56. 
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of C. F. ('rofw, \\ht» r>‘pards if as a >v-sf«*m. ffiiil in flu* njoiic tlin'o- 

tioii apti. i\>i lt\ aini t»n fiitir»‘I\ tlifTt-n'tff 

(! fiiN uir.i Is iij 'M » w lOi ! Kr . Ijar u t«T t«» Ik* uXjKM tiHl 

of .1 ri.ilyl'Uilf iijt I'M ; j r. :Mi i.*y arwl t’oruluiisation 

of -olijhli* • mi.si if in i;t V ,,f t!,«' }Muu’ j!ii« ' • -IIi !i<'t.!» jt iinjst i)ot> Im‘ iiitrr- 
to,. lu \n w !}..-*u,,rK .-t T.al^ lui f>ir '•itju tnru ..f tfu* 

« uttf.ik tile 

Nil iitluT fi \ |*ot ill ‘sfs , \ jilt Us s.. A . •! T !.,• .lit. rat J.ui III I h.-mu al pro 
[M-rtu*'. .li.i.ut li\ :m i *i hm, .i! ,ii\ isi.,ij ,jf thu itl-i,*. 

l»i« li fiK iu •• IS lapull, a< « uit.nl.it .1 • I’iT instan< J SrliXMilhu 

arui 1 *^ I>♦•, k'T ntiils t li.it in 1 }<«• j -r. mI 11.»ii ,»( .i n, iicilaj.n* liy iiifi liaiii 

• al liaMiis til.i '1 • f ' • ‘I '!• n-ii j . w. r ■ - t T < rllnl,ivo i, \ ,t \ < oiisitlrr- 

aM\^ iiu n-asi il 

A .Hiimlar « li.itiit*'. als.i nu . Imhi. all\ pi.-il n ,-.l. is .l.-s, rilii ij l»\ 

(' h . ( ’ros,s aritl F .1 1 1 . \ an. w lio fu *• an ai . .r-inl «•! t Inir iii\ i-st i;;a 

:ion of a s.inipl.- of th. ..iinl. | r o .. i.. .| fnnii \| Fort aiui 

ri*fiTr»*«I to in l.ist y« ii s K' |'*<if Xl’iioni'ii its iliin.ntarN i'oniposi 
tioii i orri'spiinils «.\.i,tl\- with tfo- f.-rmil.i tu'arlv TiO'*. is 

o.IijMo in 1 .III - t i* s,..l.i .ii,.] |« a j I '• a I ’ : > iiiah ... i«l«T a M*' li \ ilra! loll 

xMth xxat.T with th*- f.-rn itu.ii ..l .i .|l. nl . uni .is thi* f .-iniMTat un* 

approai }u s tin- l>c»ilinL*- |'oi.it I h. \ ..hi'ni- i. sf.-it, ,| to l.c low . 

'I'lif hu-tIi.mI of fo(i,..it .... ii-i j.i.’j'iti. s ..f fl... 111. I in.<• nnist hi* 

lak'oii nif.» a..oniit in aiir.in' i* ii\ itjfa.f.n\ pi.Inn- of llu* 

• ‘.‘tlulo'o niol.-t iil.‘ 

I n n-an V f«« hill, ai pi... . v. . » h. j iMon . .f »i ^ h. . ..nnnL* of 
i .ni^ui* rah!.' inif.oi tan. .• in .• i* . ■ nt i-.r . i.i t .m.l lo", an < 1 . s,-rihi* 
a nu-th.Ml of tr-Mtii.-nt with . ..n , ai at t \. I v <|i!nt.- alkali f..itoWi<| hv' 
<ar!ion hisulphi.h . iiial. r < ..i .liM.-n- wh'-h fil! -h.»rt of fin* hiriiiatjon 
«»f a -i.Iuhh* x.irnhati' Sn. h i in.. |.,i\ hax.' ini)...riant aj.pln*a- 
t lilt IS in tin* 111. r. ‘■ri''inL' .nai j i] . t n. i k ini' n..| n-f 11. , ami \\ f,. Kails 

(si'i* h. 11 J) h.is aIr.Mil. .iht 11 m ii 11 ‘’ \ i'n.i hi. ’• i* n t Hi. r* still s fr<»iii 
it *4 applu at ion t.i t h* 't ij.l x i h* j.h ^ )< ai s? r n t m.* ,.f i , ,,t ton fihn* 
A . iTtaiii :mi..niit of . ..nfn-ion , , n, h..ia!.i. al lit. r iti;r.' as to tin* 

iiattir** .»f \ .■LM‘1al.I.* . nt u h* . ii api . at s pi..i..,h|.' t ha* it is ^ 4 ,t ,-t ru 1 ly 

i.nnpi.sf.i .,f ..-Ilulos,-. tin* r. -mtam.' of sh;. h to ..'..hition an»i flu* 
trjinspirali..n ..f wat.r w.iiilU m.t h.- -n n-ut \h nit'-nstiim fiapor 
Ity tin* s.iiiu* antlu.r- t!ir..w- .«oiri.i* f i- . )i;'ht on tfu- natnr** of tins 
-iihstaiu-o in tin* . a'i* of .ipt'l. p.. I w.il raJha 'll.' t rin-. nt u !<• wlm h 
«»>nipri.s#*s J 0 '\, <if tiu* r.ilha. iarni.it I.** -iparafi.! fri»ni tlu* .s< li!<'ri*ii- 
•'hyina hy any elu'tnual jir<a'*»s xsjfhoiit <’\p*'ri'‘i.i in^ <<iii.si<Ji*rahl<» 
attack hy tlir* r<*aac.*nt.s < inplfjy«*<|. aial it appears t(. he a Ji'IItjloMO <rhtcr 

• 

Z. attgetc. Chem^ 32 , 20 .>, ./ . I'ti'i hIha 

** ■/.-W />y/r^/JK/Z 1 '.'Ih. S 4 , J i:,, 

*** Kng. Pat, ; ./ , 1911#, •l.'iHA. 

*• J. Sor.. Oyer* and 35, 70 , 7 , 241#Ai 



922 


UKroitTM OF* THE PUOoaEit.S OP APPLIED CUEMISTUY. 


which yifhl.s on lif'droly.si.s wit.li ahMihoIic wmIh two acids, a fatty 
acid C'itII \Mth «hh* and one t)fl eronp, and a rc.sin a< id e<»n- 

tainin^ I'J,, rarhon and 10*0*’,, hydrogen. 'I'ln* authors < on.^i<!<‘r tho 
li^nihiation <tf the .srlilercnihyma ta lie “a .seennd^ry structural 
modification,'’ Imt it is diflicnlt to rv«:ojn ilc thrs with tlu* fact, that 
chlorination of the lignin appears onlf to take place in proportion t<i 
the (‘xtent to which the acid j/rojip', hase ia*en renioveil l»j: alkaline 
liydr(>ly.si.s. 

P. K. (loissedd di‘scriljCH a new reaction of cellulose. By lu*a(in^i 
cotton cellulose with pfienvl isocyanate m pvndine a colloidal solution 
in obtuiiii'd whi( h on pourine into water eivcs a (irecipitate of cellulose 
pheiiylcarhaniic ester. 

/i’s/c/s. 

l( Ost •** ^ives a nnieh neetled coinp.ir.it iv «* siirvey of the soluhllitv 
of eelliilose aietutes. lie points out that solii)nht\ in (hloroforni is 
clitirai teri.sl i<‘ of the pure t ri-aj-ctate. sin h a-- is ohtaiiieil when iisiiijr 
zinc Wilonde as catalyst, and that solululirv in a« etom* is po-scssisl 
by tin* p.irtially hvdiolysed pnMlints ohiained on trcaline wifli water 
the mixeil sulpho-acctatcs eis,.n bv a frei* or <onil»incd siilphurh* .icid 
e.atalvst. OtInT li\drolvsin>; agents sin li a-' acetic a< id, aniliin*, aiul 
phenol ptodun* similar results. A slight .solulniil v in ajcfone is sonie- 
tinies shown by the primarv acetates, but tlti> is not periiMiient and 
the iimtenal will not icdissoKe in this -(•Kent. 

(i. Barr and S. Bncuinshaw *'* <onimcnt on the unreliahtlit\ of 
tin* Kehlim: le>t as a <pianl ita 1 1 \e ineasnie ..f the <|epo|\nwi i^at ion of 
<'ellulose In its eonxci'.ion to a< elate, aral de-sciihe a i ase of tin* .Kid 
decomposition of ilope on storage for (wo \car-' \V. .) StcNcn.son •*'* 
claims the use of hle.K Inal .sulphite jiapi*!' pulp in the m.uiiif.K tiire of 
nci'tyleeilillose Me emplovs ^hn lal aeetle a( id and m elic .tnln'dnde 
With either zine ehloride, nitric .icid. or dmn*th\ I siilph.ih* .is .i * at.ilysl 
(t. la‘Vsielter •* if|\es an intcicstini: ■'linlv of (In* \iscosit\ of a<*ctone 
.solutions of nitrocellulose prepared from eelliilo.'-e oht.lined ftom pim* 
wood. Nit ro<‘eIlulo.ses from W(mm| sln>w hiwer \ isco.'.itii*s than those 
made from (<*tton. aiul a hi^h »‘onl«‘n( of y-iellulosc eives an 
iiuTease of vis<o.sil\ III the icsultiny solution 

Sn!ntti}f» \ timi 

Solvents for cellulose continue t<i attract ,itt«*ntion. but recent public*a- 
tioiis do not add much ti» our knowlt'di»e of Mu* suhjc<t. Tin*/c*IIstolf- 

■* I’at. l;tn*J77; f . litll*. 7U.w 

X. atn/tir. t'tum . lUlU. 32, 7i*. 7U, Hi? . ./... liU'.*. 

li/rcjcwy ('e»oaU/»« /ar .It f{t pt.trf'-'iin‘i Memorumhi. : J., lUlO 

7i;iv. 

Kng. l*ttt I.’amiMI; J., IlHU. 714 w 
** Kuli. CUtn. 10, 145; J., lOlO. 334 a. 
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Fat>. Walilllof mill V. lliiUi-iirntli i i.niu iin'ilurt* ul hyilroi hliirin 

mill h‘u!|‘lr'iii» -’ll 111 'Ml .lii'ii'^t I \»i 1 I'n iii'< thi- tiitriii.itiiiii.il# 

ri-llul"'*'<'ll ’’ \\ Ili^.iw.i.s ;Mt I . mpl.iv a sulu- 

Illlll lit /111! I hlV'ii' • --itiii.n. .1 ,»t I. . ( .1’ •! ‘i* ii’ ^ !'»•- n >( h I'untjrtl 

j ottnij to in-.irK r I'.o jof ’ !•« . •'Ijjlovr ini*i‘‘r I li»‘so 

i<iT<IUiMriN In- 1 o'.'.V'i* r.il ^ 

K 11. < ton. .1. I i u< i"i* r i’mI 11 , t. 'A 1 .' 1 :ii'' ' ^ i iici I In* U'''* of 

hot * oil. ,-tit r.it. .i -ol juoii- ..f ..'I. .if I . 1 . I .11) 

font nun. tvi h* hni i" {''f i. ’ ■ rr . r. li'.. . ■! -* n in . 1 1 a 

a .sparinj^iV 'olnM* t h.o. \ .i t .if. ''ii- ii .. • .« i • .n i* f lii. \ .n..it.■ *1 issol \ i*.i 
in un ;ojiji on-* ^otutiMj, ..f , -..li'lil. I ’n.'i \ jioition of iht* 

tliku Saii.it.' M'.is > t I. j'l.o . '1 I'S .1 ' I'f -ii- 'i ' .il‘ inn. ' and 

tin- infill loll ..f o t'l i. ii. i.l I' >• iN'.l to }.. of' .r.l lu*'- V furt Iht 
t laiiii l.v 1 Ih‘ '.iM..' ss.'i lo 1^ . o \. 1 > i i.l i'l II .if o f !)i. of ' s nl« .inisi'd 

til.r*' ' .tint 11,0 M."!i\ j..r '.iiL.’ 1 11•• r J 'i t. 15 'o, \ u .»t«• '•olnl loMs and 

j.ro^. i«l||o f .»1 . 1 t' . f ‘ 'I I It 11 • ! • I! ■ \ .'-nt I . ‘! ' i;. I f • 

11 A I ..-S .-S ' * nil!-' [ 1 - ! .■ ■ if. • li I • ' .la o| 11 . .1 ,.l m;. I . iluloso 

hit r.i’o ss If h Hill I w O...I ..,t .• t - i j . I. I! II ’ }•■ ! if f. r I - s Inal 

.V I h)l.o->. ‘ - r. \ A - f Im ' 'I'o’.! il 1.1 ‘ I a .‘ 1 1 • <f .. a-.'- id .in«l :.'i\ a 

'illMlII,.! r \ • d d 1 1 .. I ‘ • 1 •*. s !■ d I f o j. f a I (. . . aa I U.fi S ()|.tf 

from tin- I.d 11,1 of . • .o-f.'- i r-.i .i f n. inf«‘‘ri.»f 

t.» tli.ot' fr.Hii m* pH ' I'll'- ' 

\ 4 oii'iid.T.ii'i.' i.'imla r . 'f j. if • • f i< 1 1 1 •: ■ ■ .i' .j .i i.d d - .| .mt' has «• 

I.l'. 11 j.nl'Md...l dntii,^ tia '..ii I |..l‘(|•d .lir.-ii..i. in sslinfi 
V ork i" I >. 11!'_' ' .1 r 1 . 1 I 1: t . r > f o , j • • ■ t , t k. i 11. • >j • \ 11 •..i.■ t ion of 

t f..* -'ds . Ilf t .. '..ft .'11 t IP .j. . o . • o, o d f . 1 rj. ■ ! h" 'll. of 

of In. dojio I). for.- in..'. 

.a.'i 

III ^ j.if »• of tin 1 I). 1 '> of .’.--rl * ',.1* I a - I - . J, . Ill i> 'i Oiit o|. 1 liiv. 
j» 1 f It >tlll th.it tiar. i- ..-i. ,d-i'i.a do'i^f .i' fo iIh- |»ro 

(►ort loiis of I allulo-.* j.i Ilf.' .1! <1 !i i; |/.i I ■ ' ii'.i f i ■- III )j.« id sSooiK. 
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nEFOIlTA OF TffR PROOREflS OP APPLIED CHEMISTRY. 


a further .siig^;f.stlon Miai nmv load to projjros.s is that the <letoriainatioii 
oi the w(»od-^Uhi lii'iirr shrmld ho ahaiwhirjod in favour of tlio s<‘[)ara- 
tion of tho (t-, //-, and y-rollulosos as pr.i^tisod hy (’ro.ss and Hovan. 
In a papor with K. fh‘< k4*r, tlio saino aiit'ior roMilti of tho analv- 

.si.s of tfi«* woojIv matorial from flax and liomp in < oinparison with spruoo, 
and it. is hoii* tijat tho iiniitatiMns of tho motlioils oinployod hooni to 
appoar as I ho provimat** const if iioids add iif> tn ovor 'I ! o authors 

ascTiho thi.s to tlio nnihod <d ilotorininino lignin hy cxtraoiion with 
7‘2‘/o .sulpiiiino acid and pn»poso tn rojrt r tho rosults obtained in thi.s 
way. 

'riio rosidls of \V II. |)(*ro.''“ wcjrKirur mi tlio ''Umo linos, rondor thi.s 
last oonoliision <»p«‘n to (plo^tl»^M. .l^ his jioiiio>, oht.iinod hv a .similar 
inothod, arc moro ( nti'-isti nf. A c om(>ari.Mm of his p'siilts for oollidoso 
wit h tho.sc* c»f Solnvalho suo<»i‘At -.that tin* liourrs of 1 ho lat t or for this suIk 
stanoo may ho too liioh owin;.' to tho prost.ri<‘i* of traces of liejnin. It is 
unfortunato that matluT cif Ihc-.c* autliors ch torminocl hofh the- lignin 
and pemt-osan in tlicir celhilo.M-. |)on‘*s oA.imin.ition «if his oc'ltulo.sc' 
for rc*siduc*s of hi.mm was sory thoronoh, and icaidcTs Ins ucu'k in this 
rospoc-t of spi-caal \ahic\ hut. as ho dotornniH'il tin* li*-mi* ollulosr.s hv 
o\traoti«»n with hoilin *4 I"., caiistio socia ‘.ohitimi .ind cJit.ntiod lionrc'.s 
of alunit l(i‘hp it appcMf.s that his ci-||iilc*so must h.uo (ont.nncMl a 
oonsidc-rahlc* amount c»f undisM»l\ocl piuitosaiis. llo is .iwan* of this and 
follows Sc’lioiocT in c laimin.i^ tliat tliosf* .sulisl.iiiri-s shcmld hi* rouanlod 
as ri*lluloso, hut his c out on t ion is not h holy to im .■! with aii rptam c* hv 
tho majiirily of workors in this fic‘Id 

10. lIouscT and t * Skmldohiand."' h\ 1 w•• sm i o>-,i\i* i n-.it mont s w ith 
h\dro( hloiic* ac-icl. ohtaim'd 12",, of Iiuuun fiom '.prin o wood. as 
ooniparc'd with Sc hwalhc* and l>oc-kc*r\s liouti* <d 'I'hi* hmnn pn*- 

paroii in this manm*r was suhjc*c-tc*d tc» clcstrm-tuc* distillaticui and th»* 
oasooiis and li<|uici pioduots clotc'rmii.od in c omp.insou u ith those from 
the* original wc»od ami fiom piiiihod wooil ic-liulost- 

(’oinparati\o tc'sts h.i\'’ hoon m.id«* c.f .sijoli iuothc»c{>. as the' atoA'o. 
in which tho c ollulccso i.s dis^dv od cut from tho wood and t in* residual 
lionin dc'to^mim^d c^rax nm'l i ii alK , h\ .1 Kcuuif ,ind K. Ih*c kc'r/’'* who 
found that in the* ease' c»f dcn-iduous woods the* h\droc hlono .ic id mothcaks 
oivo more ocmM.stont rc'sulis than tin* sulphuno ai'id method, (’oni- 
forous and dc.*c'uluous woods won' in\c',tmat*'d with rouanl to tho por- 
contagos cd cellulose. hi;nin. j>c*ntosan. ami Inxosan. The tigun's for 
oolluloso are mdahly lower than those gi\on in tho oarlic'r [laporsuf Dore 
and of Sohw'all)o ami Jlookor 

Kmploying tho hydri)ehloric*. acid nu*thc^cl.s of lignin dc‘t«‘ruiiiiation 

*'* Z. nviji'iv. t'htm., I'.UD. 32, I2t) ; •/., tOSv. 

J. hid. Eng. Chnn., I'.MU, 11, o.'tO ; lilUl, 

•’* Z. any^u'. Chtut.^ lOl'.t. 32, 41 ; J., ItUt),-h'iA, 

Z. iinycw Chan., 1919, 32, 15o ; J., 1919, 330a. 
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ti'-*'* rib* il HI tiic lii^t |\i] *T. liw.ilin* ai.*l ltd 1^'r ^’i\*‘ tIlf ridiiltji of 

till- <.omi>l*-ti‘ .iii.ili'i' of \.lrl•■!4^ -.v^o..,!-.. tij, t.'!al> **{ ■>. ... win* I* .slmji 

< oiishUt.iI.Ii- vnri.itMn- I***' , « i I, II .ii, ,il« ' tli.il lli* . 1 . Ii.iU of 

till- iiii-tliiiiK r* i|-.ii!i- i-'-i f'-i (4I1J. I ill- i.o'iti s foi^ i.-jiiiii III * iiiiifi-roii> 
mioif- ,iri- f.iitn -.m II i ,J f.. Ii. i.. j«,, i. L"> iiiul '•i'''.,, lull tin- 

l.iti't iioiir*' ot ^1 !i'.\ .1 It-I .11-i * I It. lo r foi- ill I It I'(■ MIS \iooiK. n liii-h 

.11 i-r.i.'i- .4.10111 I'o", . ,ir.- .li t . i i. ' ■ I !' I'l I iio'f of Pon- 

\ nil llioil of |;j| lli il, I, 1 , II I, 1, 1, I . .,! |itH.,s ,|S 1! I.s frisi 

floil, O M I |l ..|,J, . I .II 1.1 1 I , .[I,. . . . I .. lins Il 0 ,-Il in- 

\ i-'i io.i I i-il I.'. I' W .ii-iii 1*^1 .111.1 \\ i;,. |. i" al.. i|. li.riiiiiiisi till- 
\Ci-io|iT of I li!..i 11,1- .il vort.t .1 1 '. If, .\ I. , 1 . ii, t;. I t.iI I III- li^Miii was 
-•I p.ir.iti i| lo W I'. - i .ii 11 I .11.1 I It I X h -0 li. .1 !■ loi |. Ill III jiii-t IiimI 

.iiiil^;!.i- Ml iijI.T foiiail loll. . !. .1 f.o I- . I 1. 1,1 ,,f , I,I,.11,1,, .mil a^l, ; 

It \N .Is t ill II ' , I.Ji . I . . I 1 o 1 Ilf I |. II; . if I ), j. ,, I .11 .1 I i .. 1 IK I , ,1SI' of 1 \ rl^llf 

ili-ti-rii.iiii i| 'I III Ir 11.1 I ‘.,,,1 ai.|ili. .1 to two I -. i, . .1 m it. n.iU ^.■:l\ r ; 

, ■ ■ ' ' . . 

I’llH- Wlioil . I'sil 11:11 .(.'(M (,17 

Itli- str.iu . |‘i I 11(7 ,-[,1 

.\ rrll I- .1 1 '* ml \ of I I ; I j i. ! . - [ ' . I . s . *1 \i .1II.. ' SI, 1.1,1 of 

till- iii-i i] for i.iinl ini--.! K.-i ,i-.l,.i.i., .o.il . ..lil'iii . il,.i ii,i|,orl;. 

Ilf , li.. \ .11 1...1 - . ii.jiiiil . ..i ril ... I, . I , • Ik. \ V I .111,1 .11 .-I I, .11 1,1 

liuiiri.s '. Ii. II..- i-.iii. h -.loii'.l i'i\. i-.ii-, 1..1 .,i,.il.|.. .i.iiir.iii ii'li. 

i-tlll-r 111 . oliol ,s,.|ll|.'.- U..,.| -oi.ii,!.., lloMli, J.i lilo-.ili, .iiiil , |.||.,|oM. 

WoMiii .old i-iii inii'i.i .j \- *0 inir iv i.ow it. I ttf till- 1-11,11 ji. oit ].,,, ,,f M,i,ni. 
I'.llr.' s,itl..f;i, t.ir\ H,i tlioi], ft.r i|, .l t'lol, .if lln s,. .1,,. ^l\,.|| 

111 till- |..11II-|S of .s;, !.oiL"-r .i-.il ''.'.-..ill.. , ■i-.i';, il|,- . \. ,.|.,1,,|| of 1 |,I|,||,, 
lint f 111 - |.osiii,,ii u it'i t. i. ml , 1 ,-. ,01 ’I'',. I.' ,. Mill II,.,.., iii.Mitia- 
f.o tiirv 

iin-t In III on ill' li'.- s of I!,. | 1, '. i., - I -. 1: . 1,11. ,ii, ,1 |.io, . s, ..f Wai.mijj 
ami I ;i<-ri'.i li ofl, rs ,i,l\ .11,1.10, , , ,, i;,,,-, .,1 ,,f ,,, ||i||,,,,. |n ||„. 

iisi- of sm li |.,)«. if.il i.Mj. 1,1 . . ilj.I.Mii, .iml Ir.il,,.. hlorii, .11 ids 

I ills f trill , ss .it llT'l slojil do, S I . .1 ,1 , i ji. ,1 Tt, |,|. Ill, .. Ill, [,|o \ l-ll;, Ijt on 

tin-|.liloriiKin,-iiiol ii,.-t!iiid ofl r.,--. H. ..m n.d Hri,.’"' imd *■ omi-ti-stiS 
111.1,II- iiiidi-r tin- dir.i'ioii ,.f r!,. v.,i’,r o ,1 ..il,- ili.il ||,.- I.iti.-r ^.-ivi-h 

||, 1 |||- ii.si-fiil ri-Milis ’ 1 ).,. .III-,. ... of tins dass m („ 

'll I'-niiirii- tl,i- r.iti" m wl.i. i, 1*. ri.i/. o ,iI,.imI ...<1 |,v- tin- lijrtiiii, 
liii.iii'i- din-rt tists iir.olii- It. j i. 101 - -1 |, ir.iiioii of tin- li(.iiiiii l,y 
om- of tin- prill,r-i.s.-s to v.l,; li .\i.),,ioi. li.is In i-n taki-ti. In ilic 
•-am of spriui- Wootk, m-itiii-r I lic'l.tiuii.-iiliioro"liir imil ,i,,io of Klawiii, 
l"ii: 2 ;!- 2 , nor the figure of lisi 27 -.n. tMM i, I,-,- ( ross .,,|,| iJovan, ujijieara 

7 ,. angtu-. I't.s,,., I;il',, 32 , no'.i, J , lulu, i,j Ja. 

'• Z. anyrii- JOlu, 32 , 173 ; J , I Dili, a 3 UK 

-* Chtnu Zr,/., 10 <‘ 7 , 31 , l-‘i 
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to give HatisfacUyy jeaulta, and the evidence is increasing that there arc 
^ several lignins with diflerent phloroglucinol ratios. C. F. Cross, for 
instance, in the [Miper referred to on p. 121, finds that the lignin in raffia 
coniliines with c|ilorinc in a siniilar,riitio to tliat established for jute, 
but that it does not absorb phloroghn inol. The proportion of methoxyl 
may also vary ai eording to the, partleidar lignin present, as P. Klason ’* 
<d)tains from fir wood two ligniiesiilphonales eorrespondij^ to lignins 
of the eoiiipoHition('j,ll joO,and(',„ll,^()u, <-ontaining I2;.T,,, and 17% of 
('11,0 respectively. The latter of these h<' regards as a condensation 
product of three niolecnics of hvilro.wconifcrvl alcohol with one of 
coniferyl alcohol. 

A paper by II. I’ringshciin ami 11. Magnuscalls attention to 
further dilTerenccs that exist betw<'cn lignins from various sources,' 
namely as regards the yiehl of acetic acid. This constituent is appar¬ 
ently pre.sent in the form of I'ster groups, as it is removed by treatment 
with i-ohl alkali, ami the authors cl.iim that bv acetylation the hydro- 
■|ys«sl ]iroduct can be isinverteil into the original .substance. Their 
work also emphasises the objections to the ai id processes for .sejiarating 
lignin, as they lind that the product obtained by M ill.stiitter and JCech- 
meister's method has lost acetyl groups and is therefore not identical 
with the original material pre.sent in the wood, and supports the ideas 
of Cro.ss as against those of Klason, who takes no account of the acetic 
acid in his suggested formula'. 

It appears from the work recorded up to the present that the lignin 
nuclt'u.1 IS not appreciably altered by separation with strong acids, but 
in order to obtain tho true percentage of lignin the figure obtained 
in this manner should be corrected by addition of the acetic acid figure ; 
there are also reasons for .su|>posing that a further correction should 
be made for a projiortion of methoxyl groups split oil during the 
separation. 

K. 11. A. Melander •' obtains, bv salting out with sodium chloride, a 
dillerent pixidiict. from that de.scribed by Klason. It lontains loosely 
bound sulphur dioxide, which raises the proportion of sulphur in the 
naphthylainine .salts up to one atom of suljdiur to one of nitrogen, 
instead of two atoms of sulphur to three of nitrogen us found by Klason. 
The molecular weights of the original lignin-sulphonates are very close*, 
Melander finding 882-9111 as compared with Klason's figure of 916, 
but there is evidence which indicates that the product is a mi.xture of 
substances of very similar comisisition. 

The A.-Ci. fiir Zellstotl- und I’apierfab.'have patent'd a method 
for jireparing lignin derivatives for industrial inirjioscs. They hydro- 

r* Arh. Kemi, Min., o. 0(oi„ 1917, 6, 21 pp.; J., 1919, 670a, 

” Z. phytiol. Chtm.. 1919, 106, 179, J., 1919, 714a. 

Teknuk Tidtkr., 1918, 10, 12 ; J., 1919, 625a. 

»» Gor. P*t. 309651 ; J., 1919, 218a. 



tTBrnaa, nmun, cmxmam. and 


•1»7 


Ijmp the wood hy Iniilinjr with foriiiu- or Aoefio aciAtyiiitaining to 
Om”!, of Atilphurio nriil. .nid with wator obtain A phonotin 

aubstanio of high iiioh'ciilar wnylit, iho dissolvi-d rarlxihydrat^'a 
riMnajiiiiig in solution. • , 

S .\. MaliiKiil and l> K. I'.ihl ''* lia\<- iin*•%!lyatid (hf prtijiorfions 
of foniii)', aii'tir, hikI o.xain- f*»rnii'il IfV i»f vnriouK 

woods. At 170* (*. Ih»tIi ff»nnu and fij ftif .u ids ar«‘ pnaliicotl iit approxi- 
iiiHtrlv ♦•<|ual pro|H>r1i«»ns <♦( |o V-' Un* ffiiijM-r.iluro h 

th(* yn‘M of a« id »!••< n.tin! t»f .ortif inul o.’talir arida 

iiHroiiM's, tin* tiiaxiina <d ami r«'•iM t 11 \rly ntilHiluHl 

a*t l«*ni|»<Tatur«*s KftwtM ii *J«hi ^md j ;i> r 

l*M I* vNo rMM i; 

^ • 

Thf d<‘Vfl*>|uin ni <d » fllulf'-f .i'* .i H utf fur iii ruiii- 

iu<»n HM‘ during tl»i* \sar lias priM « < it* a surprisinL; « Knnn 

r«'(iM)t pul>lu'atio]is it appi'aM tluit if li.ts Ixt-n ijstd fur mm ks of all 
d*\MTiption'*. flrivini; Iwdts. wlim* la<«\s. ufM.m;/. t N-. tn- mn* iiiMilatj<u>, 
M'hool and inilit<irv knap^.M ks. s|iM*j.in^ Im;.*-' pnttffs. T N'l\ (oiitainor 
HUM )iino-::un ludfs, an haiid-t^ri iiadi (I'S. Mark ,3. 

t oz. I'.N ^1'-). lin li is staf »‘d to lia\ f Im-i h di'<t in{.>iiisli<'d nior<* hv moral 
ofTiM-t than l>\ ofTrnsivt* \alin* and an af roplain' \sith papfr lait 

uiifortnnati'lV it tlors n< t whiMln-r thiw io,iihin«' rwr flow, or 

what was Its ultiniati* fat** 

orlfl wall' intiTt'sf '.till <t>hiMpi«s to l>«‘ takfii in tin* ({notioti of 
tin* .sn]iply of raw matiTial, owinjj to tin* t.'radiial (hstrintioii of tho 
forests in so tiiuiiv fountrios. tin* niionnouM iinT'*AiM* in j*rintrd matter, 
und the n«*\v um*s f.ir cnllnlosi* that am h.-mt; fi»*voht]»#‘<l Nativo vegf*- 
t4ih)e naittor of all kiiuls has lrt «*n tin* suhjci t of **\pfrinn'iit in AuHtralia, 
Kj^ypt, Kranro, Imlia. .lapan. tin* IMiilippitn* IsI.uhI?'. Spam, and the 
Tni^iMi States. 

.\t present the only psjl)» nulls in Australia .ire those «,( tin* t^iieehn- 
lan<l l*ine ( onijianv. when* a sni.tl} ipiantitv of pulp is loafie from 
waat-f* wooil f»f the hoop and hiiiis.i puns ( lo/ueu/oi (jittinnifhann and 
.1. hulfiilh), ainia.sniall ruiil iii'ar C‘aims. wh'Te hhnlv atai otjier i^rahKea 
are oinjdoyed as raw material 'I lie j)r<».*pe( t of tin* soijr<e of future 
Hiipplie.s has to he eoii.sidered serioU',|y, aii.l tin' fpiest.ifui is j^om* into at 
length hy ti. lAii;htfo«ft.*’ Th**, •jin stifu. •( u‘*intf several AiiNtraliari 
timbers had het-n previously eonsub red lo. M. K. ^iirfate, for the Taa* 
manian <M»vernment. who fouinl that uiyrtle (Fatfua fuunxn^fiamt)^ 
Hwanip jfuin {Eucaiy^ttus blue j'liio (E. y/o/m/uA), ami ntringy 

l>ark (A*. tfave rather iKXjr yi«*hl.s of hhort. fibre pulp whieh wero 

not commercially profitable . • 

J. 7nrf. Bng. CAem.. 1919,11, 651 ; J„ 1919, 655a. 

Ko. 11 BvUttin CowmomraiUh Advisory Ctfunctl of •ScunefatuJ Jndvstru' 

J., 1919, 366a. ' 
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wlicther it« price jvill allow it to compijte with wood-pulp i.s not yet 
*ettl<Ml. 

Boilini/. 

'J'lie clotertiiiiml loll of tlie coiiiponitioii mid i lioiee of the most .suitable 
proporfioii.s for sulphite hoiliiif; liipi.ir is dealt with by 1’. Kla.son,*'' 
who di.scii.s.ses the aiiiilysis of fresh and p.irtly-e.xhausted liipior and pro- 
po.ses a method of determiiime Ihe loosely bound .sul|)hur dio.vide in 
the latter by treatiiif' with e.veess of alkali to convert it into .sul|ihite, 
then aeidifyiii;;, and titratine uitli iodine. Me also draws attention 
to the I'omplieations eaii.sed by the aeeuniiilatioii of organic acids in 
the liipior towards the eiitl of the" digestion. W. K. |{. Jfuker de.seribes 
the detailed preeautioiis neee.s.sary in deterniiniiig .sulphur dioxide and 
eonclude.s that Winkler's method is preferable to that of Mohli. 

S. K. liiiiiak gives the results of e.xperimental digestions of s|)ruee 
by the sulphite proee.ss. 'I'lie etleel of variations in eombined and total 
SOj was studied and also the idfeet of alteration of temperature ; o% 
total S( ) 2 and Ieombined St)« were found to be the lowest proportions 
giv'ing .satisfactory results. Somevvli.it similar ligiires. namely 
total SOj and combined .St),, .iie reeoniineiided for an " easy- 

bleaehiiig " pulp by (). b. Ilerger,*"* who gives a detailed description 
of the Morteriid jiroee.ss of indirect cooking by forced circulation. He 
claims that the proportion of sug.ir m the li(|uor may be rui.scd to 1% 
ill this proee.ss as ag.iinst 2-2'’,', in the Ifitter-Kelliier method. 

K. ^lorteriid elaims adding the eheniie.ils to the dige.ster in concen¬ 
trated form and then diluting with preheated water or waste digestion 
liquor. 

Methods of eausing i iieiilatioii within the digester are put forward 
by .V. (}. Westad and K. I,, ll.'iag,'’'' and K .Seli.iuffelberger.”^ 

Il’il.sh* /.e/uor. 

V. K. Krieble,*'* from the re.siilts of analysts of rcjirc.sentative Cana¬ 
dian sulphite liquors, concludes that the be.st sampUts contain as much 
sugar as Kiiropean liquors and shoiihl yield 1“,', by volume of alcohol. 
His range of 2(i"„ to 28",, of organic matter in the form of reducible 
sugars is higher than that of 15-20"o previously published data. 
He attributes the diflercnce. in the yield of sugar to its partial destruc- 

PttIpnnJ /■ii/i.r ISItS, 16, lOI.-., 1037 ; J.. I'.llft, 38.v. 

»« Paper. ItllU. 23, llU : ./.. lUHi. .570\. 

S’ t/'.iS. Jtept. .Ifin'e. Halt. 020 : Palp awl Paper Meaj., 1918, 16, 815, 837, 863. 
889; J., lain, 37 a. 

• Paper. 1919. 23, 104; J.. 1919. r.7Qv 
U.S. I'at. 1299597 ; J.. 1919. 450a. '' 

»• I'.S. Pat. 1:H19207: J.. 1919, 678v. 

«> Kng. Pat..124079 ; ./.8 1919, 357 a . 

*« Paper. 1919. 23, IStl; J., 1910. 571a. 



riBSKS, mmuoit, rKLi.rutAr. asi« papi^ 


m 


l^n in the cook, and nut tu varmtu^iis m tlte strtMiirth of or 

Me roliitivo |>ro|w»rti(»ns i»{ Hpr^ip^ujd halvaiti, etc. IIih rcMilta tcltow* 
ithut inuat of the su^ar i< jtrodurt'd Ix fore t)ie end of t!ie 9evontli houruiul 
pthat after this ^imr tlse rirfnre !> of ereaf im^s»rfan<v* : should 

at oxored l-lo' t'. till* \ ii*M IS iiiati‘r^.i]i\ n-dini-d. fhi* fiTMii'iitaldt* 8Uj»ars 
jbeino tlie lirsl to l*e d«*-''tro\ed. 

[ In A[iite •f tin* lar^i* onlj'ijt of hii-r.iti.re ‘Oi the suhjei t of the jin*- 
f|>uration of ahohol from wu'^tr >u!{>hn<* ih|u«>r it apjMMrn from a |ia|H‘r 
i>y K. t' Slierrard and ti \\ . MLuh o ..f t In- t ‘ S Korrst S<*r\ in* that 
in IVIS. >vlii'n tlu’ir n-M'ari h lomimmid. (Inro was oidv one 

plant in operation in tin* t inted Mati '> .md Ihit the \ lelds wert* far 
fn.nn tor\. A i on*'id'r.il'le initnlMT of e\pi rniieiit.il fermenta¬ 

tions ^\ere eondneted on i<nth tlie I.ihoratoi x .ii,d maimho tunn^ M ale. 
\\ith yeast aei Iimati-^ed to Milphite liijiior h\ mxo difT< ri nt methotfa; 
till* dltTeri'lire in (lie re^.iilts howexer ilo«s I|(,t .Ippe.ir to he \erv e<»n- 
siderahie when loiMp.iri'd \Ni(h (In* •jiiantitx of ,d<ol,4il tlieoretleallv 
ohtainahle 

It. U . Kee redu' • s the i onteiit of '•ulphur dlo\ ide in the il«p|or 
to preferafiU o.’;.'! erm p*r litre h\ v.irmu-i letliods. h.-mj^s (he tein- 
)u*ra(iire !•» 27 . and adds \*a'-i .\jr i- tlon hloun ()iroii}.;h 

while the fermentation is profeedine atiii the iitpiul distill* d to separate 
the a!<'oh<il, alkah h'*ini.' le i*ii *1 i * * ii \ i In* I ph nr d m \ id*' I |e »laiinh’*'^ 
the removal of injurious sidj^hiir « oin p*.iiinis u iMi a Iter mil i \ • 1\ 4 I solul>le 
harmm e<>nip**un*i. hanuin <.)rl>«>iMi* .md l•.i^^lm sidpliido and the 
• ••{'eiieratmn *>f 1 arhon.it**. * ?<• , fr«*m th«* )r iimm 'ulphat*■ in the sludge. 
.More re* enti Vh*’ At.lies that llo* li.irioful .ofam of sulphur ilioxide 
upoTi yeast in inhil'itine Hs j/roxxlli is due t** the al*sorpM*ni of ox>'t!«'n 
hy tin* siilp)iit* s ami fr* *• snlplmr *li**\nh* In his opinion tln n'foie 
the.se snhstati<*s ar** ihU veast p«n>*»ii-. hni -o l h\ hriri^jin^ ahout 
oxyp'h sturvatl**ii. ’ho *»ii ** this h* liuhhl*-s air throii{«h the 

fennentinj: li*pinl as ahov** atid tfn n *ii-iils dir'«t 

H. Landmark <li^ests al;/a.* ami k* If* with ihliite .lenls and ii.s< k the 
pr<ulm*t a.s a yeast nutri*'iit in siilphit** lepior f**rm<‘ntation. The al^fa* 
and keljv an* rn h in ]*h**sph«»rus ami |*«ftassaim an<i amimK 

acids, while the <arhohvdrat's ar** h-rmeijtahle. 

I*urtherdevelopiiient.s h.iv** le-'-n rei’<»nie*i e the firodm tion of fuel hv 
precipitation [»rocf’s-s<*.s. If. \\ . .'st^* Idem ft '. i-improv***! ij(K»n his pm- 
ce.sa a.sfuitlincd in his Jirst jiat**nts a m»vel p><iiithein^ tin* introduetion 
of air at a lii^li.T t.anja'r.ilnr.' *•.. tii.it .iM.latinn anil .fin|>.iKit 1..11 
occur siiiiultaiicou-.ly. '1 lii>. tlir<>i:;iJi liaKtciiiui' f lic njn-i .1 of tin- reaction, 
eliminates the inhiiiition l.vtr.ncs of iron, zinc, niant*an.“.c, ct.^ Otiicr 
»• Pai,tr. Itilfi. 84, Tin • 

Kn*;. I’al. lio.'.io, , L S. r«t. ; ./ . I!IH, nnOA. 

"* r..S l’at«. l2K47:t:t. I2H4740; J., 71a. 

»* Pajxr. 1911>, 24. .'>h«. 

•’ Tidthrift Ktmi. I!»l«, 16. I Cl ;»>«./. ItUOaVillA, 
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yellow colorationsH almost projxirtional to the intensity of the bloach- 
•ing, and that it i'. doubtful whetlyr l^his is due to the formation of 
oxyrelluloMO, as detcrminatioii.s of the latter <lid not exhibit sufficient 
dillerence to aceopnt for the result.s. t The suggi’stion jri made that the 
idled is due to a eldoriiiatioii product, but some |)ositive evidence 
must be brought forward before tliis view is likely to be accepted. 
The interesting observation waij made that soda puli), both bleached 
and unbleached, is muidi more nlleeted by heat than .sulphite and 
sulphate pulps. In I'omii'i tion \miIi this problem reference may also 
be made to a paper by 15. Hitchens,"^ who di.scusses the influence 
of various sizing matenals on the yellowing of juire rag paper brought 
about by the action of light. 

•S'iciin/ Ill'll Filliiiij MiiUrinl-i. 

-Many of the contributions I hat ha\e appeared w ith reference to 
rosin sizing do not call for .-erious notice ; one, however, by F. C. Clark 
and A. ti. Durgin goes verv thoroughly into the ipiestion of the 
etleid. of various pro|sirtions of free and combined rosin in relation to 
the jiroportions of alum and papiT and dc.scribos the. results of e.xperi- 
mental batches, t). .V.schan points out that as much as two-thirds of 
the alum may be lost m the back water and urges the importance Af 
running the iiiachiiie with circul.ition of the liack water. .J. X. De 
Cew proposes the n.se of sodium ahiniinatc in rosin sizing and H. 
Wandrowsky eliniinatcs the rosin altogether and prei ipitates the 
alumina from the alkali alumiuate by means of a metallic sulphate 
such as magne.sium sulphate. 

K. Siiterineisterhas studied the vi.scosity of coating mixtures- 
made with dilterent samples of commerci.il casein, .''odium phosphate 
gave the most lliiid mixture and ammonia the thickest, but the relative 
jaliies of the dillereiit .solvents that were tested a])peurcd to vary with 
the .sample of ca.sein under examination. The behaviour of china clay 
and .satin white in the ca.soiii .solution was also investigated. 

A very large number of .substances has been projio.scd during the 
year fon producing hard waterproof boards or leathery material, but 
space docs not permit the.se to be referred to in detail. They include 
coal ttir .soap ; non-drying oils mixed with soot, talc, graphite, etc. ; 
sulphite liquor pijeh ; eellulo.se bioken down by bacterial action ; 
formaldehyde-glue with and without tilling agents ; vegetable matter 
treated with alkali and then with a metallic salt ; limseed oil, casein, 
and alumina ; wa.x and ro.sin. • 

lo Sci, Amir. .Sii/ip., Apr. 5, 19111. » , 

IIS 7Wh, .IS.IIK-. Fulp inid Pnptr tn'tiM/ri/. tills? 4S ; 7.. 1919, .'iTI l 

I” |■*^F)l, Zintr., 1910, 90, II.. ISHI: ./. 1919. ;).)7 \. 

>■» L'.S. Pat. 1300357; J., 1919, 497 1 . 

i‘“ tier. Pat. 312{i94; J., 1919, 71o.\. 


/Viper, 1919, 24, 217. 
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V. Voorhe<*,s ami O. Kamm *•* publish arart^ful study of the estima¬ 
tion of starch in sir-ed iMipcri^ Jhev nIujw that dire* f hy*lr«lysis is 
liable to pfiHlu*’*' Miiiat" fr»*m th** pulp iiM-lf and that e\trat;1ioii of 
pulp with iiivo a aitatutst *tf ••\lr.i*'t. Tjiis latter, luiwevcr. 

IS not sutli* h'p.t Ut jtr*-\eiit til'-^-l.iboratittii *tf an unaUtn al inetJio*! 
and they \i*ry m'od ftitli paper* *>( known >lar* h *'*intent 

by extnn]Ai*>n with tlilut.* a<.-tir .n uj. h\dri.l\Ms <>£ tin- extract with 
dilute hvilro* hi*)rie a* al. an*l det* nnuiati«»n of the su^ar bv \ohnnetrie 
estiniMtion with Fehliu'; s solutaut 

K. H. Hue *li '•I th** te'^tiii^ of »I.i\ for liiliDi; pur|M>'*i"* and is 

of tin* *»piniun that lin r<‘ ih i.o ^atl^fa* l*»ry text for “ n*ti'htioii/’ 

\Ithoui»h th- tl*t!iaii«l htr w.e-l*- pap*T f.*r pulping ‘'•iid t** )»*• 
.ie. r*%l xnp^. prtM ixsrs «ot)tH)u** to app*.ir for r nio^in;; ink from wasf** 
paper; thfx*« rioiv be r»mi*hl\ jjroup*il in (wo el 4 t«.-s*'x, \i/ , tl.mns fpr 
iin*tlio*ls *»f tre.itnn*nJ witli « fn-uo. al .ejei.t^ .»x m tin- pal<ijt‘* **f W M. 
OxlMirn*' and V .1 1 '-jM r-«ui and iie « haiji* al nopro\rni«*nt.s m 
niaelnn*Ty fur *au'in;: the o paralion «d (h«- pulp and iidoiirin;: matter 
during; beatm;:. 'I* .bxpt rxon ’*'• and I tM«*n Fraiie. .bx Tapt-terieH.*** 
'I’lni ullllxatiitii of wa^h' wa\.d pap.r liax al'o re..i\,d attention 
w. Kro.ss ami b h. Haw Iev«^-■ d*'i iib*- r\p* rnm ntx on |ri*eov**rv *d 
jiaralhm**) pap*T whu h how that (n'.itna iii with xt«am <]o*‘s not. 

*om|J**t'-lv n-moM t h«- w a \ aiei t liat -at isfa, toi \ r< xiil! - . an be of»taun*d 
liy i'Xtruetion witb Silitu'»n ’^-tatix that a factory 

at Nuttiehl in Surn-y ix h*»w i.-ady to >(art work ‘*n a -imilar ?^vht*'in. 

" /'» 'tif-'f 

. Ah III ]irt‘VitniH yearx, proj/r* in t li. t* xf in^ *d papi-r in n * *'U in^; Njaa ial 
uttenti*>n in tin* TSA. and .x* \i ral inipr*»\* neuit- in iiiNtninievts 

for tins purpoM* liave b* i*n *b'x«'rili» *1 1 h* r-- a|.p* arh t*i b<- a lon^i-nHiiH 

of opinion that (In* .Mulb'n bur^tinj; -tn-ni/tb t« 't*T is mit a hatisfmtorv 
in.'striifn«*nt whih* tin* Si )i*)pj>er (•■n.-ih* xtn n;»tii ma* Idtce lerpjires nnaliti- 
«'ation if it i.s to In- UM**| f**r t'-arin;* t' -ts • 

•I. 1). Mab'olinvui d<‘s< riln'x (•■-tM mad** vMth tin- Webb tenter on 
Hal and rorrn^.Mt*'d b*‘ards ami -pi ak-^ rv liifjlilv <if its imln^ations. 

*•* P'lfi'r. lulll 24, . /. iOl'i T.»7\. 

J. Arnff f'tritti. S.if . 2, *»tl , ./ , I'llfl. 2 n2a 

L'N. Pat 121 ih77'i. I.V.ii 

»*• US. Pat. lltll.ViS, ./. I'liu. 711%. 

U.S. Pal. PtII.V.t , 

Fr. Pal, 4Wil.>*. 

**’ tinff. (.'h’ftn , Inly, n, 227; J., P.M'J, J‘4)a 

»« J., lyiU. 1 i!»7b. 

*» /nrf. Sny Chrm., lytO, 13^. 
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It appears to be a very practical instrument useful for all kinds of 
materials and can be employed for^tei^sile as well as bursting tests. 

K. O. Keed and 1''. 1’. Veiteb describe an inipaet te.ster for fibre 
boards, worked by, means of a (alling»w<'ight, wliieli tijey claim gives 
more information as to the (piality of ^,he material than can be obtained 
by means of the Mullen bursting strength test. 

II. N. Case '** di'seribes a j)ap^r tearing resistance tester on which a 
strip is partly cut through and then loaded with a gradually increasing 
weight until it tears. It is claimed that this detects dilterences which 
are not indii-ated by the .Mullen and Schoppi r machines. 

S. 1). Wells gives results of tests made with a modified SchojipCr 
tester and is of the opinion that a smaller, chc'aper,and better instrument 
should be devi.sed. lie di.si.usses tin" relation between bursting, tensile, 
and tearing te.sts, and in refcri ing to the results described in the preced¬ 
ing (Hiper e.\|ire.s.ses the o|iimon th.it they corres[iond very closely with 
those obtained with a Scho|i|icr instrument. 

I'u/Ifr, I!ll!l, 24, !ll’:i : I•ll!l. 712 . 1 . 

./. hill. Kill). I'lliM, Itil'.i. ft. 111; ./., luin, Ititll. 

Papeff 23, 



HLKA('HIN(;. l)Vi:iN(;, I'KINTINti. AND 
I’lMSlIINC 
H\ S. II lli...:is~. M S. , 

linni t‘i lii-'miil* i h f’tti (ft ti( 

A HKtKNT rfjMtrt ttf till- Pi-ji.irt 11)1 hi *'1 S. h iitiCi. aihl 1 luliixtrial Ki'- 
soarrli ^ slihWN dial a htnnlM'r of i< -i ar« li 1 : 1 ''!>lutiia\«* f<irnu‘<l 

aihl tliat a lar'^f aiiMatiit nf inoitcv ]'« on 

in.HtitutioiiH. Pr»‘\ ioij> to tha nar ri '^ran h \\a‘> iio( fit\ouralriy 

in tins rolinfrv. hut how tlo-n* i*- ila* ilaiij»i r of nmn^i lo tin' othrr 
I'Xt riMuc*. Mon’o\ rr. if n 'vii!! «* «rr in<l ola ana <1. I Inn' n tin* |M»Hai)alit y 
of ojniiioh n'( mIido to its forua r |»o>iii«»n, for alri‘a<ly wo hoar 

tiuit Komo pn\at** ro'*«'an li as>oi lailon^. \slii*li won* forMi<*<f at tlio 
tiino of tin* |;r»’at4“st rntl*u hi-hi !ii\r t») i vist lunt liavo inri- 

provnioil fitod for rnlnuh* h*. |.raithai iin n A> ))oint4*(] out 
in Annual Ki*|»ort, n '*» an‘h inslini!* ** in dilh r«*ht < <‘ntrrs alioulcl 

«>l>t.nn tin* asM‘-tah<‘* of ilniiM-lM «'hL'a^‘d ;n tin' difh-riiit hranolioH of 
inUu‘'trv 4»f tlioso <«*?itris in ord« r lo muk** tin* in*\v work u .sucooiw. 
Tin* sin'04*>i of this rn•^^ «h*j»artijrr is a in.ittrr 4if lih* ami floath to 
• hoini.st'i. Tln'V an* tlnn-hm' %*tv U-i-nly int^rosijd m tin* <Iov<*Io]>- 
iiKMit and anxious to In ij* in aii\ \\,t\ j.o-'ihlr. S«»nn* yiiirs a^o. tho 
|*re}H*nt \%rit» r. afior M'*i!tn ;4 fon ion irrlmnal ^ hnoU «lovoto<l to the 
toarhin^ of tin* hram l» of t'ln*nii< al indu-trv tn-.itoil in this Moction, 
exproHsod tin* opinion tli.ii our •'< hooN worn in advarn** of any othcru 
111 tin* world.* 'riiis ■'tatinn-nt wa" loiiodrrrd outra^moun l»y many 
|H*opK* at tin* tiin«’. hut lat< r wo had a < ontirniation of this view,* and 
the war has enijtha'isod tin- point Non ii must Im* a nne'-Mary jmrt 
of any .vhoiin* of r«*soar« li that tin***** ■*1 !"’idi<J fa<ilifK*M In* utilised. 
Further, tin* \var ha** **ho\\n tha^l stinh-nt from our ijijivernity Krhoolii 
of cheiiiwtry are a.s j^ornl as thoM* turn* *! *■ if hy tfte univcrsitieH of auy 
other rountries, and the-'** liool* inu''f 1 <»iin* inf^i the m heme. The 
universities inu.st he the ‘♦•ntres of pur** r»*M*ar<h. In the present 
writer's opinion, the jir*»j»er manm-r to wnj,jif,rt resi-arch and srientific 
instruction in this country is (irM| of nil to re<oj»nj*-** that research pays 
in the long run, to suj»js>rt the iirnversitieH witli (iovernnient grantoi 

* J„ 1919, 307b. » H. H. Hi^ns, IWO, 660. 

> W. F. Reid, PrcMdentul AddmM, J., 1911, l»49. 
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and to aasist the <technical instruction of employees engaged in in¬ 
dustry. Sijecial research institutes,shauld act as clearing houses of 
investigations and j>luccs of meeting for research workers in order to 
further the association of industry ami science. * 

The present writer* has made a ]Jlea for a re-classification of the 
celluloses, and now C. O. Schwalbe * states that the time is ripe for a 
re-investigation of all the standard raw materials of the (*xtile and 
cellulose industries to comjMire the determinations of the ash, moisture, 
fat, wax ami resin, cellulose, furfural, methylfurfural, and methoxyl. 
The results could he useil for the classification and the evaluation of 
new and little-known materials. A large amount of work is at present 
being carried out on the composition of vegetable products, and this 
work will have a hearing on the use of vegetable products in industry. 

C. G. Schwalbe * finds that on treating vegetable matter with acids, 
washing, drying, aiul i*xtracting with volatile soK'ents, the treatment 
with the acid results in much more fat and wax being taken up by 
the solvent. This fact had, however, been i)rcviously discovered ’’ and 
fully described as regards the ladiaviour of cotton and flax fibres. 

Hi.kachisu. 

K. Knechtand \V. Hall* found that the lime boil removed about 
2-1% of matter from cotton yarn, this matter being made up prin¬ 
cipally of mineral constituents and pectie acid. On evaporating the 
cau.sti(! soda extract of cotton a dark residue rich in nitrogen and 
phosphoric acid was obtained. The alccchol e.xtract of cotton was 
mainly mineral and contained about of potassium, while 

the water extract contained a similar proportion of that metal 
representing (>•4% on the weight of the original cotton. 

The eliminatkm of the nitrogen from cotton and flax fibres during 
bleaching has been investigated,® an attempt being made! to compare 
the behaviour of the jeroteins of wheat with those of cotton and flax 
when distilled with caustic soda, (’atistic .soda removed a large 
proportion of the nitrogen, and lime not so much, but the usual lime, 
sour, ash tfeatment removed practically all of the protein nitrogen. Pro- 
j>erly scoured cotton cannot therefore produce chloramines because it 
contains no appreciable amount of protein. 7 he statement of Cross, 
Bevan, and Briggs « that the nitrogen constituents of fibres are ex¬ 
tremely resistant to alkali boiling is not borne out by the result*. 

* u4nntuiZ Heporia^ 1918, 149. 

* Veroin dcut«. (’hem.. Sept., 1918. an^to, 1918, 31, 193; J., 

1918, 08Sa. 

* Got. Pat. 309555; 1919, 295a. 

7 S« H. Higgintf, J., 1914, 902. 

* J, Soc. Dytf* and CoL, 1918, 34^ 220; */., 1919, 7a, 

* 8. H. HigginB, J. Soe. Dytra and CoL^ 1919, 85, 166; d., 1920, 16 a. 

» J., 1908, 87, 262* 
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KMcht and Hall** found that tho caustic mda*t>oil rcntoved about 
ttO% of the nitrogen from cotton, a lime boil and sour Ji3'l"o. »nd hot 
soaping 17'5%. After the causlic boil, chetnic, and sour, only 6'8% 
of tlie original nitrogen remnitied in the cotton. • Theae iigiireii agree 
very well with thoae previoiislyl^btaimai by J. t’. llelMlen,*" and it has 
been pointed out ** that it is dinicult to .state the imture of the rt'sidual 
nitrogeii%>f cotton after the eanstu' stsla boil. .\ second caustic lioil 
does not remove it. In fact, the state m uhich nitrogen i.s present in 
cotton and llu.x libre.s has by no means been elucidated. We are 
certainly not justilitsl in a.ssunung it to be alt |tresent as protsdn nitrogen. 
Tvnecht and Hall found that on cMraition with benrene the nitrogen 
contents of the cotton were riMluced, from n-^ll to ii-lS'.'"^for Atneri- 
caifc and from <l•2ll2 t«i*l'2lii"„ for Kgyptian cotton. The dialilliititin 
with I'uiistic soda previously described also points to the nitrogen not 
being present entirely us protein, ami the ligiirc.s for the analysis of the 
cotton fibre *‘ giving nitrogen ami prol<-in only I'.’ill",, bear out 

this contention. These facts haii- a bearing on the ilisciission on the 
existence of chloroamines in bleaching o|aTations.*'' .1. K. l{ri|f|{s 
)M>rsists in the statement that the " eliemn ul odours ' of iileaehisl fabrics 
are due to the preseiue of ehloramim.s in spite of the- fact that as regards 
wimmI,*’ cotton,** and llax,'*' llien- is no evideme of the existence of 
chloramines in hleacliing u|s'rations. It is also sigiiirieant to note that 
Kiieeht and Hall** found, on appivmg hleacliing |K)wder solution to 
cotton, that there was imiiieiliately a very big drop in tlie nitrogen 
contents of the cotton. 

Tho effect of the hlciichiiig prmc.ss on the strength of cotton fibres 
has been investigafrsl.** Very little work has Ism-ii done in this matter 
since that of O'Neill in l.stil. The machiiie used in the present 
investigation was the Schopjier, the single lilires lu-ingheld in position 
between two j>icces of pu|H'r. The results show that the single fibres 
actually dccrca.scd 2il"„ in strcngtii iliiring the bleaching. Ootton 
yarn was again found to im rcu.s<> iii strength, thus jadnting to a greatly 
increased cohesion of the fibres in tfie yarn, isissibly owing to the 
removal of the natiira) wax, which would tend to act as a iubricant.** 
The use of a baryta and strontia in jila<e of lime has la'cn again 

** Loe. eit. 

*> J. Ind. Erg. Ckcm., lOU. 6. 714. 

** S. H. Higgins, Inc. fit. 

** Bulletin ,Vo. 33, L' .S. Bej/t. Agrtc. 

** Annual HeporU, lUlh, l,)l, 

'• J., 1918. 447h. 

t.!, O. Hchwalbe. Z. angete. t'hcm., 1908, 21, ;|03. 

*• R. K, Crowthcij J .Vcv itgere and tVil,, 1913, 29, 28. 

** S. H. Higgins, J. Sac. iJgcrs and I'ot., 1918, 3.'> 43. 

* Luc. cU. 

** R. S. Greenwood, J. Tat. ItuL, 1919, 10^ 27S; j’ 1920, KU. 

» See & H. Higgnu. J., 1914, 702, and Aimtu^ SepprU, 19U. 
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tested ** for the boiling of cotton goods, with the result that no change 
froin present procedure is recommei^ed. Baryta was found to be 
inferior in action to lime, but strontia proved to have a much more 
rapid saponifying aation ; it had the dtsadvantage, however, of higher 
cost and tendency to cause tendering, (ind could only be recommended 
for special work. M. Freiberger ** describes a number of experiments 
on the bleaching of cotton cloth .with various bleaching agbnts, and 
arrives at the conclusion that the addition of sodium carbonate to 
bleaching powder .solution has up to a certain limit a benehcial effect on 
the bleaching action of the solution. This statement, however, is not 
in accordance with previously described experiments,** which showed 
that the addition of sodium carbonate to sodium hypochlorite had a 
small retarding effect on the bleaching action of the latter .solutism ; 
the introduction of hydroxyl ions hindered the hydrolysis of the hyjxv 
chlorite and diminished the amount of hypochlorous acid present. 
Freiberger's statement that the replacement of calcium by sodium 
hypochlorite produces a less energetic bleaching action is not in accord¬ 
ance with the results previously mentioned.** If the calcium be pre¬ 
cipitated exactly by .sodium carbonate the bleaching liquor obtained 
has bleaching proi)ertie.s identical with tho.se of the original bleaching 
powder solution. Freiberger again states his preference for warm 
hypochlorite solutions, which, he says, give more permanent whites, and 
if used strung <leposit calcium carbonate in a fine powder instead of 
as a crust from cold solutions. His work seems to indicate that from o 
few laboratory trials he attempts to make broad generalisations to 
affect the whole bleaching industry. As ]»reviously mentioned,*' his 
conclusions should be taken cum grann salts. 

The bleaching of goods containing coloured stripes is ])erformed ** as 
effectually as possible with treatments less severe than tho.se employed 
for white goods, low-pressure kiers being employed, the duration of the 
boil reduced, and soda ash instead of caustic .soda used for the scouring. 
In the case of Turkey red stripes prolonged treatment with acid should 
be avoided, as the mordants are thereby loo.sened ; also the cloth should 
be well wafhed out of the chemic before being scoured. During the 
war, owing to the scarcity of fast colours there has been much trouble 
with the bleaching of cloth containing colours *•; sometimes even hot 
water has caused colours, which were stated to be fast, to run. The 
only remedy for this continual trouble is co-operation between the 
bleachers of the cloth and the yarn dyers. 

•> R. Weiu, Bull. Soe. Ind. ifuUoiMc, 1914, 84, 409; J., 1919, 715a. 

•• FSHxr-ZeiL, 1919, 80, 89-94 : J., 1919, 409a. 

** S. H. Higgins, J. Soe. Oytrs and Col., 1914, 30, 12. 

** S. H. Higgins, Chem. Soe. Trans., 1912, iOl, 222. 

W Annual Ifeporls, 1918. 

w A. C. Walsh, J. Soe, Dyers and CdU, 1919, SS 35; J., 1919, 218a. 

* See itmaaol Reprtis, 1917. 
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In order to inaintein an approxiinateljr conataiit quantity of liqiunr 
in bleacliiDK kiera, and at tJie^Mune time to eiiaure circulation, the UquM 
U made to flow by gravitation into a M>|uirat« receiver, then returned 
in a practically contiiiuoua into the upfH'r |>art of kier, thia flow 
bring approximately cumincnKHratc with the rate of drainage.** In 
order to jirevent mineral aciil* frtiin acting on cotton they are nrutraliaed 
by alkali the exceas of alkali being eliininatial by adding a volatile 
organic acid.** 

t’otton at different atage.a of the blenching )>ro«'eKji haa lieen found 
to show a variable iirgati\e ad^•>rption for aluminium acetate from 
eolutioii.** Thia negative udaor|>tion deen-aM-a aa the degrt'O of purifl- 
cation of the cotton im'rt'a.ae.a ; eottoti boileil with lime gave higher 
results than if bojed with eaii.atie Mala. Negative adsorption woa 
moat pronouneial in the case of Kgyptian cotton. I'aing aluminium 
sulphate solution lai.sitivc adsorption was ob.siT\eil in all ciikc*h with raw 
cotton.s and with tiio.s<‘ wliii h h.id Ihm-ii lime-boibal , on the other hand, 
the Well .scoured and fully bleaclieil samples all showed tiegiitivc tul- 
Horption, in(rea.sing generally with the degree of puriticution. I^ead 
acetate showed in all cas<-,s a large positiv ■■ adsorption, inen-asing with 
the degree of piirilicatioii .MuMmiiiii lubsorjitioii in all cases seonis 
to corres|Mmd with iiiiixiniiim piiriliiatioii of the cotton, hut treat* 
inent with bleaching Iniixir appears to ilei renae the purity of the 
eeiliilo8(‘; at any rate, it lowers the ad.sorjition values, ft haa, 
further, heeii .shown ** that bleai lieil eotton wind when immersed in 
a solution of Hluioiniiiiii aeelate for 21 hours adsorbs about b'1% of 
alumina, half of wliieh is fi.xed on the cotton. 

Many widely advertisial bleaching prcjuirations are atated ** to 
IMisaeaa no hleaching |M>wer whatever, while others arc excellent, 
bleaching fahrics <|uickly and without daniuge. Kuiilta are not gener¬ 
ally due to |H>r-Kalt.s contained in the jireparaliona hut to iidulteranta. 
Peraulphatcs should not la* iisiai. H. Haas ** lanrits out that in uaing 
powders containing ix"roxides, in order to clcaiiiw' the dirty (larte, it ie 
necessary to overtreat the rleancr parts ; hence, tenilering takes place. 
By previously ex|>oaiiig on the grass and siibaetjuenlly using a weaker 
solution of the jieroxidc the teiidi'ring ai t ton is reiluced, while a pre¬ 
vious treatment with an alkali niitiuiiiaea the risk of arid stains causing 
a rapid evolution of oxygen from the peroxide and thus producing 
tender parts.** 

•• G. B. KleaxI, C..S. Pa^ 1290150; J., 1919, 171a. 

•* A. E. Juty, U.S. Pst. 1289803; J., 1919, 132a. 

** R. Haller, Chtm- Ztit., 1918, 42, 697; J., 1919, 7Ua. 

•• O. I>unt, Clum. ZeM., *1919, 48, 374; J., 1919, 02fla. 

» H. Kuhl, Chmu ZiU., 1919, 48, 354 ; J., 1919, S89a. 

** Ckau-ZtU^ 1919. 43, 49; J., 1019, 17U. 

*• & H. Hig^na, J.. 1911, SO, 188. 
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Jackson and Bros, Ltd., and J. R. Fish,^ protect the use of an 
electric device to control the speed at jrhjph the fabric is wound on the 
batch rollers in their well-known open-width kier. 

For the removal pf stains produced by coflee, chocolate, wine, etc., 
the use of glycol or a mixture of glycol|and water has been protected." 
An apparatus for chlorinating water or alkaline .solutions for use in 
bleaching has been described." ^ * 

Of interest to bleachers is the statement of A. N. Meldrum " that 
bleaching jwwder is more rapidly dried in ilesiccators by means of 
alkaline agents, such ns sodium hydro.xiile and basic calcium chloride, 
the tendency of bb-aching powder to lo.se available chlorine being much 
reduced by de.siccation. Bleaching powder loses chlorine in addition 
to water during the drying j)roce.ss, and this chlorine is aKsorbed by^the 
alkaline drying agents. 

The I0.SS of oxygen during the use of oxygen-yielding bleaching 
agents has been determined by drawing off the oxygen evolved.'*' The 
reshlts obtained wheti using perborates show that (!0-8d% of the active 
oxygen escapes in the gaseous form ; but if .soap be present the loss is 
under 12%, the greater part of the o.vygim being ab.sorbed by the 
oxidisable constituents of the soap. To determine the free alkali and 
alkali carbonate in hypochlorite .solutions W. Mestrezat ** adds 
sodium thiosulphate to destroy the hyj)ochlorite, then titrates the 
alkali and alkali carbonate directly. From observations on their 
reactions K. .fustin-Mueller *** concludes that alkali hyjmchlorites and 
bleaching powder liave similar chemical formulni. 

Dyf.inh. 

The relative merits of natural indigo and of artificial indigotin have 
often been discus.sed. It has been jminted out that synthetic indigotin 
is not indigo since the latter material is a mixture of substances con¬ 
taining about 70% of indigotin. The substances other than indigotin 
contained in the indigo have an influence in the dye-vat, and for pro¬ 
ducing heavy shades the natural article is preferred by dyers. On 
wool, natuigal indigo gives deeper, brighter, and rather redder shades 
than the synthetic product. The production of indigo in India has 
recently been carefully investigated and improved." A revival of the 
industry in China is also recorded.*® , 

Eng. Fate. 129171 and 120532: J.. 1919, 07Sc. 

» Goldsehinidt. A.-ti., Ger. Fat. 30<)707 : J., 1918, 088a. 

•• N. K. Tumbafl and H. N. Morris, Eng.< Fat. 122888: J., 1919, 219a. 

« J., 1919, 80t. 

" A. Griln and J. Jungniann, Chem.^ZeU^, 1^18. 42, 473 : ./.. 1918, 729a. 

*• J. Pharm. Vhim., 1919. 20, 9 : J., 1919, 0fl2.V. 

•> J. Pharm. Chini., 1919, 80, 113: J., 1919, 701a. 

" H. E, ArmSlrong, J., 1019. 119b. 

*» J., 1019, 127b. 



The vreekening of wool in the arid, alkaline, and chroiqing hatha uaed 
in dveing and M-ouring haa ijrently received the attention of many 
rhemiata, and the Keaearch Inatitute fur the Woollen Iiiduatries haa 
enrouragetl vork on tfaeae linea ig thia ruuiitrv. M.^Berke t* finda that 
'i"„ shlphurir arid has the leasUartioii on wool as n*garda the wool 
|iasaing into solution and as r<-|;tinls the sirnigth and rhnigatioii of the 
material, ^Ut the fastest lolours were olitainisl on the wihiI in a Imth 
containing 4-6^,, of the arid. I'hrdniiiig only rtsliinsl the breaking 
strain, while eaiistir .s<sla mainly art<sl ns a Mil|>hilisnlistrarting agi>nt 
and, unlike sulphurir .irid, does not .show a strong hydrolytie iirtioll. 
lie rerummends the hiurei reu'tion to detennme the amount of wnol 
which goes into solution, the ri'm lion twing ra|>alile of adaptation to 
control )iur|M>srs in fonjiiiirtinn with the iiirrlianiral breaking strain 
and elongation tests. 

.\|i|>areiit difTereines in the shades of y.irns of iliiTerent (wist which 
have Ix'en dyed together lia\e been |H)inled out.*' Tliese diflereucea 
are onlv noticed wio'ii the \ariis are woven in the saiiii' jitiso and ate 
<lue to the light fulling on the dilTereiit iingl>-s of (he twists. Many 
iH-uiitifid i tTci (s. Mil li as stri|M’s. are (irodin ed m tin- way hy eoni- 
bining yarns ililTereiitly twisted. .1. Konllin '' |>oiiits out that textilea 
dyisl with yellow shades generally became more or.iiige witli the ajipli- 
cation of heat . on cooling the original sliade generally returns. A dry 
atmosphere has the s.'itiie erfect ns tin' sto\e. the heal only acting os a 
iiinisturo-renioving .igent. |{cci|m-s Imvc been published lor the dyeing 
of artitii'iul silk and of niixliircs of .irlificial and intiuriil silk.*” 
tioisls dyisi with Chloranlhrcnc llliie III), (indanthrene) on storing 
III the .Mam liester atmosphere beiainc reiblisli at the folds. This was 
found not to he dm- to sulphur fumes : the f.iullv material had been 
develo|H-d by ■ liroiniiig and soaping, and from tliesi* treatriieuts the 
change in shade hud resultisl." 'J'o avoid this troiihle rtsluctiuli by u 
weak hvdrosiilphite vat is suggested. Too high u temperature and too 
much iicid ill the chmiiiing both tend to over-oxidation and greenish 
hluea. The pre.sont writer remeiiibiTs a ease where a blue of this 
seriea turned green in the ehernie but gave a roval blue on after-treating 
with hydntsulphite. The blue thus |irudu(eil was preferred to another 
blue which was unaffected hy the ehetiii<. but this treatment with 
hydrosulphite means exfumse, ami for wi.ife goods containing blue 
atrijw.s or borders cannot be entertained. 

H. Wieland ** proi>oses to reduce di- and tri-arylmethanc dyestuffs 
with hydrosulphite in alkaline soli^tion and use the bath in the same way 

** Farbtr-Zeil., 1910, 80, 101, 116. J2M; J., 1010, 626a. 

” Tat. Manfr., 1919, 4.V ' « Tort. Mrrt., 1919, 129. 

» Amer. Silt J., 1910. 60. " C. M. Whittaker, Dyer, 1019, 66 

C. IL Whittaker, Dyer, 1019, 229. • 

*■ Oer. Pot. 308298; J., 1919, IOa. 
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as in dyeing ,witl) vat dyestuffs. Instead of using ^naphthol for 
developing colours on cotton, ^naphthpl sulphide is employed, which 
is non-volatile during drying and sleaming, resists the action of air 
well, and forms inijpluble salts with l^o heavy metals.A dyestuff 
which dyes cotton direct is produced by treating the solids of waste 
sulphite liquor with a small amount' of naphthylamine and of nitric 
acid.** The action of copper salts on uzo dyes which havip been de¬ 
veloped on the fibre has been further investigated.** The orange or 
red shades obtained with /1-naphthol and diazotised amines may be 
converted to brown shades, by after-treatment with copper sulphate, 
only if the ortho-position to the amine is not occupied. Copper acetate 
brings about the change if the ortho-|>osition is occupied and the para 
free ; when both positions arc occupied the treatment with copper salts 
has no effect except in the case of xylidine, olive shades then resulting. 
On using different salts to effect the exhaustion of benzopurpurine 
baths, the precipitating power of these salts is not connected with the 
atomic weights of the metals of the salts.** A further i>atent for the 
production of aniline black on cotton has been taken out.*’ Aniline 
salt is replaced by aniline mctajihosphate in pru.ssiate baths to give a 
black which develops slowly ; the development can be regulated by 
the addition of catalysts. 

The tendering action of sulphur black dyestuffs is said to be due *® 
to the free sulphur present on the fibre after dyeing. If this sulphur 
is allowed to remain it gradually oxidises in the air to jiroduce sul¬ 
phuric acid which tenders the fibre, but if it be oxidi.sed by bichromate 
and the goods washed well before drying then no tendering subsequently 
results. 

The use of cresol containing abo\it 5% of water has been suggested 
as a solvent for dyestuffs in the </n/ dyciny of woollen fabrics. The 
shrinking action of the cresol on the wool can be reduced by diluting 
with a neutral solvent such as solvent naphtha. Other solvents *’ are 
methylated spirit, ammonia and fatty acids, benzene soap and formic 
acid ; the concentrated solutions are diluted by an inert hydrocarbon. 
Basic dyestuffs for dry dyeing are di.ssolved in carbon tetrachloride,*® 
to which alcohol may be added along with a s])erially prejuired mor¬ 
dant, “ gallo-oieate of ammonia." The dye-bath is heated to 62'6° C., 

“ A. Porai-Koschits, Gee. Pat. 308909;' J., 1919, 284a. 

•* Roboaon Process Co., U.S. Pat. 128329C; J., 1919, 71a. 

•» P. A. Driessen, Chtm. WtekUad, 1919, 16, 828. 

** J. fioeseken, G. \V. Tergaii, and A. C. ^umendijk, Proe. A. Akad. Wetenreh^ 
1919. 21. 893 ; J., 1919, 49Ta. 

*r The Calico Printers' Association, Ltd., and K A. Foomeanx, Eng. Fht. 
126201; J., 1916, 480a. 

** Text. World J.. 1919, SS. 

•• U. Fort, 4, Soc. Dyen and CoL, 1918, 34, 226, 227; J., 1919. 9A. 

«• H. Hey, J. Soc. Dyert and Cot., 1919, 86,12 ; J., 1919. 102a. 
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•ml an olwtric eunvnt U piu>t>eil through lht>.(ly<r'li<]uur during Ihn 
dyeing of silk and woollen ar^ii'lgH. 

The use of cstriuiii aiitinioiiv taitmle ns n mun/aMi has been |>ru- 
teeted.** The utility of litaiiitim salto as iiionlants and ntripping 
•gents has U'eii iminUal out.*t| Ky sleeping eloth in a solution of 
titanium chloride or sulphate ana then ex|Kising it to air, a deposit of 
TiOt is olftained. This dejsisii may lie inrreased by pr*‘|Mring the 
cloth with Turkey red oil or tin, and a variety of fast broan shades are 
produced by coinbiiiution with tiimiiii and iron.*' The process of inor> 
dunting cotton by mipregnatiiig with tilaiioiis thioride and ex|>oaing 
to air without the use of tannin has la-eii proteciiMl.** tJ. Durst** 
tinds that cotton wool absorbs about imi'i''^ of aliimiiia from aluminium - 
acetate, half of which is fixeil on the cotton .V dark blue colour has 
recently been extensively dyiil in Jmlia from niyroluilnn extract and 
iron sulphate ; ii black is prisliiced by ufter-lr<*alment with <sjp|)er 
sulphate-logwood. The shude.s an' easily and i heaply jiriKliicid, byt 
good washing i.s iieee.ssary ,ifler dyeing in onler to get rid of fn‘e acid.** 
The use of extract of the bark. wihhI, roots, and leaves of the retama 
tree as a murilant ami eolonring agent has Ihsmi |in>tecU‘d.** .V new 
prwess of chrome-monlunting wool •' consists of tr<-afiiig the wtnil 
with the ii.siiul bichromate and siilphnric aciil and then with n bath of 
Sfaliiim aulphite. The chroi duin is iirmliiced in a redin isi stale and 
inerea.se<l fastne.ss in sub.senuent dyeing is .sjnd to result. The well- 
known blue ethereal solution of penhroimu anhydride has been 
suggested •’ for the “ dry " chroming of animal fibres. After the 
■ dry ” mordanting of the fibres, the “ dry '' dyeing is ilone in a crosol- 
(letroleum bath a.s previously descrilnsl 

As regards thjrintj nutcIntifK, a devii e lor iireventiiig irregularitiea in 
the tensions of war|w in the wsrp dyeing machine has lieen protected.** 
Uuide rollers are provided immcdiafely before and after the syueecing 
rollers and are mounted on vielding bearings controlled by sjiringa. In 
order to improve penetration during dyeing*' the material is given a 
to-and-fm motion whilst miniersisi in tlie \af. and then an iijeand- 
down motion. • 

Two pa|>ers on the theonj of fhjeirnj have ap|ieared. K. KeigI 
found that, in dyeing inorganii solids, sm li as calcium carbonate, 

V. Plants, Eng. Pat. llttHSl ; j'.. 19l», 7*1..». * 

'• S. M. Hemiann, U.S. Pat. 1307800; J., 1010, «27a. 

•• J. Barnes, J. Soc. Uyrra and Cal., lutti, 35, .It#; J., 1019, 250a. 

** J. Uaniea and P. Spence A .Suna,«i-uL, Kng. Pat. I3I096; J., 1919, 790a. 
** Ogtr, 1919, 43. 

•* B. H. and M. H. Vegaa, Eng. Pat^ 129791; J.. 1919. 790a 
*> M. Fort, J. aoc. Dtafa and CoC, 1919, 3S, 100; J., 1919, 3i9A. 

* J. Bright * Brno., Ltd., and J. Evans, Eng. Pat. 119173 : J., 191^ 988t 
•• F. P. Ustni. Eng. Fat 12084M, J., 1919, 71a. * 

*• OsBbrp. OkmA-ZoL, 1919, 83; 30. 43: J., 1913; 599a^ 
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adnorption of the dyestufl! only occurred unually in the case of dywtufis 
which formed colloidal sohitiona. ^’h^ dyestufis remaining in the 
Molid after washing with hot water were fast to light, air, washing with 
alkaliB. and prolonged agitation with water. Q'he dyed substances 
appeared ipiite homogeneous under tfie mieroscoiM*, and the intensity 
of the colour ilepeiided on the size of the particles of the solid used, 
the duration of the dyeing, and the electrolytes present in solution. 

The rc.sulls otter some support to ..icchanical theory of dyeing and 

remind the pre.sent writer of the time when he produced beautiful 
dyeings of Turkey-red and other well-known colours on a series of 
inert inorganic solid.s. 'I h*‘se dyed solids behaved in precisely the 
same manner towards washing, reagents, etc., as did cotton dyed in the 
same way. 11. Haller” brings furthi-r .•valence in support of his 
e.xplanation of the dyeing |)rocess from the colloid standpoint. When 
.'Otton is immersed in tannin .solution, the tannin, being highly dis- 
jiersed, penetrates into the interstices of tin* lihre. Similarly in the 
fixing bath the tartar emetic penetrates rapi.lly, thus forming an in¬ 
soluble antimony compound. In the Methylene Blue hath the dyestuff, 
being again highly <lispers.‘d, penetrates to form a comple.x lake tannin- 
antimony-Mefhylene Hlue, and the fastne.ss of the dyeings will depend 
on the in.solubilily of this lake. 

Mkiickrisisi:. 

Measurement of the strength of single lihres of cotton both before 
and after mercerising showed that this proiess did not increase the 
strength of the fibres. 'I'his wa.s found to be the case both when the 
fibres were allowed to shrink during the action of the caustic soda 
solution and when they were kept .stretched. This observation is of 
importance in showing that the increase in strength of cotton yarn 
during menerising is due to a physical change in the as.sociation of 
the fibres. Further investigation in this din'ctioii is required and 
also ns regards the theory of the iii. rease in lustre due to merceri-sation. 
For instance, W. Harrison’!* inclines to Lange's vmw that lustre is due 
to the smoothness of the surface of the mercerised fibres as compared 
with the onlinary cotton fibres. He maintains that the lustre of single 
fibres is decreased by increasing the number of twists.'* 


Printino. 

In the fixation of acid mordant dyestuffs, alizarin, in calico- 
Iirinting the formation of the colour-lake is stated to be due’* to 


’> Kolloul ZtU»., 1918, as, 100; J., 1918. 729 a. 
.Second BriU Att. Jiepori on CoUoii ChemiMty 
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r«iactiotiH t)efwc(*n the fibre, monlrtnt. mik) dyefttlif! ioAilin^ t4i the 
produrtion of n rolloidul colitiiritm niHttvr. whit b hNo n*iic'M with (he 
collDiUal alunmwi on (he fibre T lo* eniptov4Hi evists lK>th 

a <;onatitiietit of the colour ).4ke and in diDM t < oPiibiiiHthtii with the 
rottoii. K. Ha!l«T‘^ htaten tlia| xint* and inan^anex' Ni)t> at t aa a 
r**M*rve in Indantlireiie ify«'-l»ath'». If a \a! «l\e>tiift Ih» athbai to Kueh 

A reMTve (t>jtether ith starirttiU-^ o.Mdu and am tiraiiuiKone. tt ia (Hiawible. 

by Miiiply dipping the printt'tl ^tihhK jfito iin Indanthreit** <ly«^bath, to 
fix tho ( oioiir. th«‘ <ilkali td tilt' «(>t‘d>aih pfttt'trati ^ th«‘reserve and, 
in ronjuiutiori with (he stannous ttvide, rt'dnrtw fht' \at d\e.sfufT. while 
(he zine atal nianjjanesf >alts pre\eiit the reserxt' frtnn taking np (ho 
folotir id the liye-bath. Still betitT results are <di(ained d ” Ilydro- 
htilpl^t*' eonr.” and n stibifjon t«f potaNsiunt s||||.hite are athled (o tho 
printing; rohiur. H }*<tn.t‘ratiz.states ih.it it is still uiiexplained how 
the iH'iitrah.satioii of the alkali and its aetion as a li\iit^ a^etit ean 
proet'csl Minultan<‘oiis)\*, |1«< «>\p)aifis the iotioii as belli}* due (o t)ue 
iliftereni pr<*|M*rfies of tfie d\*‘>lulTs u>ed. jHiintine to the possibilitv of 
the unredined easily-xatted dyestiilT a«tine as an oMdisiiift a}*en( on 
the ni«*re ditlii iiltiv vatted dye,stuff and so a<tin}t as a reserse. Jbit 
Halier'* lonteinls that the hvilroNides .d /in* and )M.in;*an4s,< up* in a 
eo)h>ida) form pn'.sciitine a meinbraiie impenetrable bv the Intlanthnuie. 
whieh is in a loDoidal form in the 4|\e'\at hut penetrable by the 
laustie HiMla «d the vat. 

liisobibh‘ j'liiiis an* ion\’i‘rte<i into >n|(ibii- form bv treatih}( with 
s dium or pota.ssium peroxide, pen arbr<nate. persulphate, or |H*r- 
silieate Tliev ran he bleai bed jf iiei i s^arx with hypoehloriteM and arc 
then suiubie for ii.sc an thiikeners in «alno printing:.’* Coloured dia- 
rharge efteotK are prixlmed on eotion by (.rinting n hiilplmr or vat 
dxeatulT with a suitable ndm ing agent on. or under, a mefalltr mor¬ 
dant together with MMlinm iitrat*, tartrat* or lailate. 'J'he citrate 
disi'harges the mordant in the jirinted parts v\ hen t Ije goods are sf^yimod 
and finally dye<l with a monlant il\e-tniT *’* 

The meehaiiieal treatments to whieh fabrns are nubjeited during 
finishing are mainly me«haiiiral prensiire. I. at and moisture.*^ The 
eflect of inoiHtiire i.s to im-rease tie* sweljii / of tht* fibre, and thiK ia 
greater the higher the temjKTature. Tress,jre inereaM's tin* swelling 

’» Farbcr-Zeil, 1917, 28, 247 ; I9IH. 402a. 

*• Fdfbrr ZfU., 1917, 28, 3'W ; l!MH,*29, .*». 51 ; J., I9IS, 402a. OHOa. 

" Fdrh^r-ZtiL, I91H. 29, 1 ; 7.. 1918, OKM. 

TIk* Calico IVintera* Aaa*-* . 1/4sb> 4. 11. Fothergill. and <j. . Wilarai, Kng 

Pal. 1201H3; J., 1919, IOa. * 

Tho Calico PrinU'm* Am^k*., btfl., K. AjihU,ii, and (». Hng. Pat* 

120512; J., 1919, 10a. 

•* W. Harruon, StCdiui BriL A**oc. Beptfri on CvUcnd Chtmuiry, 
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in the direction ii8 which it is apjilied. Permanent finishes are pro¬ 
duced by processes which reduce the •welling capacity of the fibre 
colloids. It has been found ^ that there is an appreciable loss in the 
strength of woollen fabrics during Clubbing, scouring, and “ perma¬ 
nent " finishing. “ Crimps ” is a so|rce of trouble and is sometimes 
caused by irregular artificial conditioning. 

On treating cotton with caustic poda of le.ss than mercerisiilg strength i 
and then submitting it to tlie action of carbon bisulphide, a hydrated 
derivative is pro<hice<l which is not soluble in water.** 

The changes undergone by stanli during boiling are of im|>ortanco 
to many industries, particularly to finishing, and the effect of the 
addition of 8048 on these changes is of interest to those preparing 
com(>aund starch mi.xings.** (Hue has again ** been recommended as 
a substitute for starch, and along with mucilages from various seeds for 
the finishing of curtains and embroidery.** The glue should be pro¬ 
perly decolorised before use in order to avoid marking. Starch sub¬ 
stitutes were in great demand during the war, hut now, with conditions 
more normal, these substitutes arc not of .such vital importance. By 
extracting .seaweed with water and treating the e.xtract with formalde¬ 
hyde a material suitable for finishing is said to be obtained.*' 

The methods of waterjiroofing cloth have recently been diseiLssed,** 
and tests described for determining the efficiency of the proofing. Basic 
aluminium acetate or formate has been suggested for use jirevious to 
wax-proofing lightly woven fabrics.** A process of rendering fabrics 
less inflammable by first treating them with sodium aluminate and then 
with carbon dioxide under pressure and at a high temperature has been 
protected.** Fabrics arc said to be rendered invisible by padding them 
with an aluminium salt, adding colouring matters which are fixed by the 
aluminium salt, fixing the colour by ageing, and then running through 
u wax solution.*® ft has been found that zirconium sulphate cannot 
be used in place of tin salts for the weighting of silk.*' 

K. Mi'itgfey, J. Soc. Dytra and Col., 1919, 35, 20; 1019, 102*. 

“ C. F.,Cross and E. .1. Bovau, Eng. Pat. 120174; J., 1019, 458*. 

** iSamoc, Kolloidchttn. Bcihe/te, 1916, 33. 

•* See Annual Bepoiia, 1918. 

•* A. Winter, Farbtr-ZfiL, 1019, 30, 104; J., 1919, 626*. 

•• W. H. Hyatt and E- N. Fellowes, Eng. Pat. 131443; J., 1919, 761*. 

" G. Martin and J. Wood, J., 1919, 84T. 

•* E. Jentzsch, Fdrbtr-Ztit., 1918, 29, 3 ; J., 1918, 688*. 

'* P. Silence & Sons, and T. J. 1. Craig, Eng. Pat. 130461; J., 1019, 716*. 

•• F. CkKbrane, Eng. Pats. 129712 and* 130672; J., 1919, 760*. 

E. Bistenpart, Fdrba-ZtH., 1918, 29, 26; J., 1918, 687*. 



u» 


ACIDS, ALKALIS, SALTS. KT('. 

Uy Ku M Sf,. 1*11,11 

Thk voar under review k tlie tirsi \eiir of i oiii|iiirn1i\ e [leiiep follnwiiig 
four vear.H of uiunt<'rru|ited war. 'I'lie Iiterntup' of the jieriiHl ia, 
therefore, naturally eoneeriuHl alino-t e\elu^ively with work dona 
during the war. luueh of whieh eiuild not he |<ul>lialied before the ter¬ 
mination of hri.Ktilitie.a. I'he nninufueture of siil]>liurie and nitric iieida 
and of aninioniiiiM nitrate neeiled for making ev|ilo.'ivea, and the Keareli 
for new .aouree*, of jxda.sHiuin •■^alt.'* to replace the vaniaheil tieriuail 
siippliea are eH|H>cialIv prominent in the hteraltire dealt with in thia 
aection. 'I'he reali.'tation i f ihe .-iiprcme importance of a nccup* aiipply 
of nitric acid in time of war lui.a fon ed all the belligerent nationa to 
devote \ erv special attention to methmls of fixing atmospheric nitrogen, 
o» the ns-overv of amnionia from the di-till:ition of c*»al. ami to the 
ate|is leading from primary products like cvauaumle or ammonia to 
nitrii- acid. Much of this work i.s of permanent value. ,«ini e nilrogenoua 
fertilisers will do much to repair the r.ivagi's caused by the warlike uae. 
of nitric acid. 'I’lie same cannot bi* .said of the proces.ses and jdants 
intendetl for the maiiiifactiirc of many other Milistames whii li have a 
limitisl, or no utility for |M'accful pur|Kise.<. 

The problems of reconslrm'tion oci upy as yet a comparatively aniall 
place in the lit<*rature. It .seems icrtain. Imwever, that the great 
increase in cost of the basic raw imtti'rial, «o.il (average piiee at the 
pit-head IK*. IJrf. per ton in (ireat Hritain in I'.il29*. in .Inly, 1919), 
and in the cost of labour will disphoc m..:mf.icturing equilibrium in 
the direction of tho.se niethmis ashich m.iki the giosl economical uae 
of both of them. The high cost of tisins|sirtation may also [irmluce 
geographical re-grou|iinga. 

It is to lie hofied that the proposals to publish coni|s'ndia of ehem- 
iatry * and to establish an interalliesi system of abstracts* may soon 
materialise. They wou]d add tnuterially to the elbcieney of the 
chemist's work. 


> W. P. Wynne, J., 1919. 239r i J. IhJ. Smg Chtm., 1919, 11, 4IS. 
• Ox V). Pope, J., 1919, soar * 
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Nitkookn (,'ompounds. 

• .* 

During the war tlic world’s production o{ fixed nitrogen has. con¬ 
tinued to increase, at about the sainsi rate as before. The following 
table is eonipile<l from the .statistics which have nppeansi during the 
past year, some of which, however, only profess to be approximations. 
Complete figures arc not available for 1918. 


World’s Production in 1(K O tons Nitroycn. 



(Iilln 

iiltriitc 

AiiiiiKMiia 
Ititiii 1 


(fin urtKCH..) 

Aiitinoiliu 

(llaher) 

Total. 

1909 . 

. . 298 

207 

20 

r» 

0 

53() 

I9i;j . 

. . :i82 

3(18 

31 

30 

4 

745 

1917 . 

. . .‘582 

4:52 

11.''. 


Id 

‘^■1094 

1918 . 

. . 

— 

i(;9 

— 

K'K) 

— 

, 

(iCTinnn 

Prislnction 

la KM'li 

fnn.t Nitnuff 

•II. 


1909 . 

. . Id* 

72 

2 

0 

0 

175 

1913 . 

. . 120* 

‘.17 

.') 

0 

4 

226 

1917 . 

. . (t 

140 

8(1 

0 

Itil 

.321 

1918 . 

(1 

- 

(kl 

u ■ 

ICiO 




* <: 

'omtumpltou. 




Before 1914 the annual increa.se in the production of fi.xed nitrogen 
was ab.sorbed by agriculture ; since then a large part of the siijiply has 
been diverted to the manufaeture of e.vpio.sives and ugrhuilture has had 
to go short. To make up for the ce.s.sation of imports of sodium nitrate 
Germany, after the battle t>f the Marne in the spring of 191.'), began to 
develop the cyanamide ]>roce.s.s, which was then the best known method 
of fixing nitrogen. The Berlin-.Vnhaltische Muschineid>au Akt.-Ges. 
is reported to have erected thirty plants with a monthly capacity of 
100,0(.'0 tons of nitric, acid * ; three Government plants were also 
started, and the Badisehe eomi)any received a svibsidy of 30 million 
marks foj the extension of the flaber plant. After the entry of the 
United .States into the war a .somewhat similar develojnnent occurred 
there. Government plant No. 1, working the General Kleetric Co.'s 
jiroeess for synthesising ammonia fripn its elements, came into oper¬ 
ation in Se|»tember 1918, and plant No. 2, for the cyanamide process, 
started in November, but neither was worked to its full capacity.* 

• 

* Chief Inupector of Athuh .Vi/A ffe/torlt 1018 ; 7., 1019, 3I0r. A. H. 

Whit«, J. inii. Kmj. Vhem., 1019, 11, 23A ComnuHee on Sulphuric Acid, 

etc/; J., 1919, OOtt. R. E. McCoimell. J. Jmi. En^. C’Atw., 1910, 11, 837; 
1019, 3 o1r; j., 1910, 378r. Intomat. Inst. Agrio., May, 1919, J., 1010, 271fu 

* Z. angew. Vhem., Mar., 1910; «/., 1010, 180 r. 

> A H. White, J. (nd. Eng. Chenu, 1919, 11, 331. 



Aoip«» •A&fTt, no. 


m 


Amtmmut, 

X Hfrilcin*' f»*atnrx‘ tlir ,>ilm\o i?* tJir rnpM dovolop- 

tnent *»f th«* Mal»*r «»f ainiMuiiia l*v lliin pnavKH 

in at tin* Oppaii wjrk» : in April « ih‘w wnrlcN »l. 

Ix'tina, iifar ^|l rM-hur^. wa-* '•tart*'*!.* K K. M* tNtiuirll ^ r**|K)rl>t t|i«* 
oiiYpiit t)|»|>aii witfk*' .!■» !Hi.i Ml i»f i(itrt»^«*n fi»r tho v«* 4 ir 

t'lKlinjf N<»\<*inl>»T I litis. iIm* i'* lixnij; ljl<0 f4>hN tif 

<!.ul\. .in«i an* in |in»;/n*Ns wlm li will iiM‘n*aJM» fhw 

til ’itW* tons •* tiwini: to Iho low m-t. cstiin.itiMl Kv Mi-t'oiiiirll at 
jM*r III. of nitro;/«’ti. w|ii«li im Indi's tin* »ost of ioii\rrliii^ .1 larjj** part 
of tin* aiiiiiioiita iiit«> nitrn a«i«i. tlifsi* work'< am (*x|M*('t(*<) t 4 ) l>o 
)>Qrmanont pnalmors 

Tlf* ()irt*<'t synthesis of aninionia is un<l«>r invostt^ation in the Jini 4 *t| 
countries, althoiiph < omparatively little has lawn puhlisluMl on th^* 
Hiiliject t» (‘lainlc** |ini}»osrs to use tin* inixfiir** of hydm^/en an<l 
nifniiren at pr«*s-.ures exretslni;; .‘S4i ^md e\en L'mki atniosphereM. 
The patents of 1*^ It Nf.ixteil ^ and of |{ <* Parsons ’*• for tin* removal 
(»f trae«*s of i.irhoii Mtoii(»\ide and for tin* |>rt*paratiiui iif t»ure hvtlmgeii 
r<*a|Ms*ti\e)\ are of in!er<’*'t as indu atino the t»r«*i(t prei aiitions ne4*eHHarv 
t4> oldain siitlieientl\ t’ore ^Mse^ in this process 

K. It. Ma\t« d ’' h.i" « ofiti"n»*«l ••is work on the s \ nthesis uininonia 
from h>'(lro^en and nitrogen at hij;h temperatures tiver \*y,^ of 
aniiiionia eun he ohtainetl hy the passage of tin* N|'|-*Uf. mixturo 
through a hi^h-t«*nsi(tn an at tilinosphern pressun* a result otherwiai* 
uhtainahle (tidy at a (i*ni|/eftitun ofahoiit .A"»ll <’ This rt'sult cotifiritiM 
Maxt<si‘s \iew that tfie eipiililinuin (plantit v of atntnotiia piiH.*4<*H 
through u niiniinuin at some interimsiiat** ti*m|MTature K. Hriner 
Hiul A. Brterfuss ** have made similar ohserv.ifants 

A th ttioh t a m Stilt•<. 

The enoniioiis quantities (»f hi^di explosives re<|iiired for Hhell>f}llinf{ 
tons in li*!? in f*real Britain alorn') (ould not he made from 
the uv'ailahle .siippli(*s of phenol and toluene. This diniiultv waa 
surmounted hy the i]s4> of amatol, u mixtun* of triiiitrot4ilfiene with 
two t4j four time.s its wei;*ht fd ammonium nitrate, which invoiv(*rl an 
increase in the output of the latter fr«*m a*M»ut BHI t4mN ts* .'JMNI tsms 

* d., 1919, 378 k. 

’ J. Ind. Kng. Chem.. I1II9. 11, 837 ; 1919, ruia. 

* I/Air laquido, Ainai. |Mtur CK^do de» pr<ie I* ('hnidi*. Kn^. I*at4i. 130080 
MtU 130087. 1918 : J., 1919. 718a. 

* Eng. Pat. 131049. 1918; J., 1919.JI8A 
Eng. Pat. 13tK>09. 1918, d..*I919. 080 a. 

*■ Ckfm. Soc. Traiw.. 1919. 116, 113; J., 1019, 210a. 

** fftlv. Ckim. Ada, 1919, 2, 95; d,, 1919, 219 a. J. Cktm, ^ky$, 1919, 17 
71; 1919, 572a. 
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weekly.** Detailgl of the methods of manufacture employed hove 
appeared recently. • • 

D. Tyrer** and F. A. Freeth and H. E. Cocksedge set out from 
sodium nitrate and ammonium sulph/rte ; a hot concentrated solution 
is made from whicli the greater partfof the sulphate separates as the 
anhydrous sodium salt. The filtrate is cooled and diluted .somewhat. 
In Freeth and Coeksedge's mcthoij the dilution is sufficient to prevent 
the separation of sodium salts so that on further cooling pure am¬ 
monium nitrate is depoaite<l. .Vi cording to Tyrer 60% of the remaining 
sulphate is preeijntated with calcium nitrate and the filtrate further 
concentrated to obtain ammonium nitrate. In both cases the residual 
mother liquor returns to the process. 

Calcium nitrate is prepared ** from calcium chloride and s^um 
nitrate, sodium chloride separating at 80° and calcium nitrate tetra- 
hydrate crystallising from the filtrate below .‘50° C. 

A modilication of the ammonia-soda proeess using sodium nitrate in 
place of the chloride was also used. 

W. T. Hidden ’* de.seribes an ingenious ])rocess in which nitric acid 
and ammonia gas are fed into a pan and the .slightly alkaline product 
maintained at 14.')°-ir)5°C. by adding water as required. The heat 
of reaction is sulUeient to evaporate all the water, leaving dry, fused 
ammonium nitrate. K. H. R. Prideau.x and R. M. Caven have 
tleterinined the vujiour j)re.ssures of ammonium nitrate solutions and 
ealculateil the heat of evaporation of water from them. Owing to 
slight hydrolysis the solutions attack iron ves.sels. u lo.ss of ammonia 
and a product contaminated with iron resulting. <rla.s8 nr aluminium 
vessels are unacted on. 

A good deal of interest has been shown in the preparation of a dry, 
neutral ammonium sulphate, five patents having been granted for 
different ways of adding the neces.sary ammonia.** 

H. M. Dawson, continuing his work, referred to last vear.on the system 
Na^SO«, (NH.)^SO„lIj(),1“ shows that • Nn.jSO,.l4 H.O 

r’rystallises from suitable solutions at all temperatures bctw'een 
59-3° and — 16° ('. Setting out from nitre cake with •30% free 
acid, for e.\ample, a neutral .solution containing 15% of Na ^04 

I 

»• H. Louis, J., 19} 9, 201t. 

>« Kng. Pat. 128021, 1910; J., 1919, 414a. 

“ Eng. Pat. 120078, 1917 ; J., 1919, 490a. Also A. C. D. Rivett, Eng. Pat. 
U13S8, 1918; J., 1919, 7e4A. 

>• J. Q. GUbert, Eng. Fat. 124780, 19li ; J.. 1019, 323a. 

» Pieeth and CkKkaedge, Eng. Pat. 12410, 1018; J., 1919, 253a. 

M Eng. Pat. 0048, 1915 ; J., 1919, 253X. • 

« J., 1919, 363t. 

•• Eng. Paty, 121082, 127308, 127715, 127710, 129850, 1918; J., 1919, 74a. 
499a. 536a. OSOa. 

** AwMMii Jisportff 1918, 168. 
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•ltd 36% of (NH ,)^04 is prrpsred by •ddini; «raindni« and sulphuiic 
acid ; on rooting this from 15°('. th^ double is obtained 

and the mother liquor can l>« re-used . <i3"', of the sulphuric acid is 
obtained from the nitre rake."* , 

J. Vf. Cobb's process for mak^ig ammonium sulphate without the 
use of sulphurir acid is dest-rila'd in the Alkali Works He|K>rt for I918.** 
t'oal gas At scrublted through u solution of zinc sulphate, tiie ainc 
sulphide, produced from the hydrogen sulphide arcom|ianying tho 
ammonia, is masted to zinc oxide and sulphur dioxide, and zinc sul¬ 
phate solution regenerated by {Missing the latter, iiiixid with air, 
through a sus|M>iision of the zinc o.\ide 

^ , ViiU'iuiii ('ifiiiiamiilt. 

\. ■!. .'Vlliiiiind and K. H. WilliaiiiH ** describe the plant ustsl by the 
.\.-t>. fur Stick.stotfdlinger at Knapsack, near Cologne, for the con¬ 
version of {lowderetl calciiini carbide into cvanaiiiide. This consists of 
a horizontal iron tube. l.'St ft. •, (1 ft.. ciicmmsI in brickwork for half Tta 
length ; twenty-eight trucks each carrying fourteen boxes (.'Vi X id X 
l-'l in.) full of eiirbide are pushed into the tube, tlie end doors closisl, and 
the teiii{s»rntiire of the eliarge raisssl by direet eoiitiot with gas flainea. 
The gas and air siip|ily is then stopped and nitrogen tiirnnl on. A 
eliarge reqiiims 28 hoiir> and onlv ,t sii|M-rlienii eriist of lime ia 
formisl, the hulk of the iirrsliict •onlaining 2ii''„ of nitmgeii. 

.\ somewhat .similar |iroeesK is {latenliNl hy ti. K. Cox,** whilst 
*(. F. S. Carlson ** pro|si.ses to treat the larbide. iiiixisl with nileium 
I'hlornle or tliiornle. with nitrogen m a iniilti--lage fiiriiaee with stirrers 
on eaeh shelf. 

f'</«»?</>•» 

.V quantity of low-graile eyaiiide has been iiiaiiiifacturcsl by fusing 
ealciam cyanamide with .salt, using tlie iiietbiHls {latented by H.Frec«- 
iiiaii and II. 1*. Eastman.** 

.\n interesting aecouiit is given by (' O. Urown **of the gilant erected 
by the \'.S. (iovcrrinicnt at Saitvillc. to work the Hiicher |>rocess for 
making evanide by the action of nitrogen on a mixture 3if MMliiiiii 
carbonate and carlion in {ircsence of iron The plant was rom|ileted 
only a few days liefore the terinination o* lio.stilitii«, and after a short 
run was shut down. The cyaiiisation process‘was carried out in 

•» J., 1919, 98t. 

•* Chief Inepeeior of Atkaii Worke, OOth ftejpori ; J., 1919, 378a. 

** J 1019 anza. 

•• V.’s. Pat 12823pS; A. 1«I9, 12 a. 

•• Eng. Pat 123798. 1918 1 J., 1919, 2A3a. 

*> 17.8. Pat 1282405 : J.. 1919, 4tA. 

•• U.S. Pat 128239S; J., 1919, 12a. 

•• J. /ad. Xmf. Chem., 1919, 11. 1010. 
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extoraally heated iron tubes at 1(X)0° C. Tbe product was leached 
with liquid, anhydrous ajumonia ; ttj^s dissolves practically nothing but 
sodium cyanidk By careful attention to the design of the lixiviating ^ 
and evaporating j^lant the loss of aiumonia was kept down to 2% of 
the weight of cyanide niade,“ the |)roduct containing 92% NaCN. 

Nitric Acid. ^ 

The large quantities of nitric ai-id required in 1918 were made in the 
allied countries mostly from sodium nitrate, although appreciable 
quantities were also made by the oxidation of ammonia.®' In Qcrmany 
the latter process was used jiractically exclusively ; sodium nitrate was, 
however, made in large quantities from the oxides of nitrogen. The ^ 
Badische Co., for example, turned out nearly onir-third of the nitrogen 
fixed at Oppaii in this form in 1918, and a similar procedure was 
followed at Leverkusen.®® 

Thu use of nitrous gases, made from ammonia in sulphuric acid 
chamber^, was extended and (Muitinued to give satisfaction.®' 

The quantities of material used in making nitric acid and the working 
costs in the (Jovernment factories are given in tho Second Report of 
the Department of Kxplosives Supply.®® In nine factories from 
1-423 to l-49(> tons of sodium nitrate and from 1-.348 to 1-820 tons of 
sulphuric acid were used per ton of 100®(, nitric acid ))roduced. Work¬ 
ing costs varied from £3-728 to £11-MS per ton. 

Interesting descriptions of the methods employed in the catalytic 
oxidation of ammonia have been published by W. fS. Landis *® and C. 

L. Parsons.®* The original Ostwald process was installed early in the 
war both in France and England, but was not used in Germany. Its 
characteristic features are the use of an ammonia-air mixture pre¬ 
heated to almut 600“ C. by heat ex<-hange with the outflowing gases, 
and tho use of a cylinder of |)latinum foil as catalyst. The units are 
amall, and some dccom|) 08 ition of ammonia occurs in contact witli. the 
nickel jireheating surface. . 

The process used in Germany was developeil immediately after the 
outbreak ff war in 1914. It was a development of Kaiser’s process in 
which the cold mixture of air and ammonia passeil through an elec¬ 
trically heated platinum gauze stretched across the tube carrying the 
gases. In 1916 electrical heating wi^ found to be unnecessary, the 
process being thermally self-sustaining if multiple gauzes are used and 

•• U.S. PaU. 1313313, 13U230, and 1314237 ; J., 1919, TSSa. 

» jKiptetor of Alkali Works Bep., 1918 ; J., 1919, 317r. 

*• B. £. MoConnell. J. InJ. Eng. Ckem., 1919, 11, 837 ; J., 1919, Sfila. 

» AUmand and Williama ; J., 1919, 28Sh. 

•* J., 1919, 224r. 

>• Ckem. agd Met. Eng., 1910, Slh 470; J.. 1019, 410a. 

•• J. Ind. Enf. Oktm., 1919,11,641; J., 1919,407a. 
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the gaees made to flow duwiiwardti. The eltH-lricall\4heat(d gauae vraa 
used in the United States plaat Musrle Sluods ; each unit has a 
capacity of Um of lINt >, |M<r dav ; Ti} to 4i Ih. of ammonia is 

o.^idif^ |)er wp ft. of ^auee (ler 4^our ailli nii elVu ieticy «if !*(“;,. The 
electrical energy re<juire<l is 1-7 l^lonutt hour |M"r ll>. of nitric arid. 

In the a]>|>aralUN de-MriluNl hy UiirMUix, eleetriral htating is un¬ 
necessary ,*the gauze* and Kurroiiiuling lirnliuorh heiiig so urrang«’d 
that the heat of reaction is rons«'rv«l.*‘ I’liitiniim gauze (SO-mesh, 
IH (>26 in. wire) is rolled into a cylinder in dm mid l.'l in. long, having 
a i)iiadru|ile layer of gauze ; the c%liiider i- -iis|H'ndisi in a brick 
casing so that the gases enter ut its u|i|ht end mid pass through it, the 
lower end being closed by a quartz |•lllte. Working conditions are: 
2 O 0 i^b. ft. |er minute of ga.s containing In lU'^ of aniinonia, yield 
24 tons of nitric acid jmt day, cHii icm v being iilHiut Vd'',,. The work¬ 
ing teinieratiire of the gauze is X'J.I (’. The hot miiinoiiia-iiir mixture 
comes in cmitact with nothing hut quartz, nickel, or iiliitniniiini Isdun* 
reaching the cataly-t. 

Platinuni and palliidiiiin arc iiiin li the best catalysts for the re¬ 
action, hut palladiiiin gauze falls to jNiudir iificr a few hours. The 
addition of l'’„ of iridiuin to the plntinuin strengthens the gauze 
conaiderahly ; details of const nut ion from the gauz<--tiiukers' jioint 
of view are'given by \ .\. ‘.'mnplicll Some non-mctallic catalyata 
give good efiicieiicy, but require iiiiii h larger quantities of material and 
larger apparatus than plntimim. 

Traces of inm in the pl.itmiim or intnslticisl with the gases are to be 
avoided ; as little as n•2",, afleits the ctliciency. (i. H. Taylor aiul 
.1. )l. ('appHlind that phosphine is cxtriionliiuinly |susonous, 2 or 
3|Mirt.s ill list million of tin* aminonia-mr mixture nsliicing the efiicienoy 
of the platinum catalyst sc\eral per <eiil. The apparently |KjliMjnoua 
action of aeetylein* noticisl in last v<-ar's lte|sirt (p. 171) is tram-d to tbia 
source, jmre acetylene being liurinless . the same ap|s-urs to In* true of 
aniall qiiantilii’s of h>drogen sul|iliii|e. 

A smooth surface of platinum bus very little cntulytic activity ; a 
new gauze must, therefore, be “ activatssl " by heating it,for some 
hours (most conveniently by an electric current) in a rather rich 
mixture : the aetivc surface is gri-y and spontiy. Organic sufistances 
which leave a |H-rmanent dejtosit on tin- | i.a'mum^a<t as iKrisons, but 
hydrocyanie acid is a-s ca.sily o.xidrsed to nitric acid as amiminia itself. 

A.'.J. Allinand and K. K. Wi(liaiim “ gitc details of a Oerman plant 
uaing iron oxide a.s eatalyst; a di«'ct coiiijNirison of its (limensiuns with 
that of a platinum unit is iin|iossiblc since the output is not given. 

L. a Jones and C. U Parsunir, Pat. I32S5I. 10IS: J.. ISIS. 817a. 

** J. ind. Kng. Chtm., IBIS, 11, 488; J., ISIS, 410a. 

» J. Ind. Bnf. Chtm., ISIS, 11, 27 ; J.. ISIS, 132a 

•• J., ISIS, taom. 
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The gas, containhig 7-10% NHa, ia preheated to 260° C. and paaaed 
over granular iron oxide containin|^“ some heavy metal oxide ” apread 
in 4-5 in. layera on perforated tiles in a tower 14 ft. dia. and 18 ft. high 
and kept at 70 <)°t 800° C. The efficiency is 80-8.5%. 

Other catalysts proposed are a W|ixturc of iron and copper oxides 
with lime and chromium oxide.'*® 

i 

Conremion of Nitric Orirle into Nitric Acid. 

P. .lolibois and A. Sanfourche supj)ort the old view that nitric 
oxide ia oxidised by oxygen to N/), very rapidly, further change to 
NOj occurring much more slowly, and in presence of water not at all. 
The reaction 21 iN 03 ^ N,Oj = 2 Nj 04 + 11,0 begins in acid of 50% <- 
strength and becomes more important ns the .strength increases, so 
that no more than 68% strength is attainable. 

J. Knox and 1). .M. Heid show that the rate of decom|)Osition of 
gqueons nitrons acid is enormously affected by su])ersaturation with 
nitric oxide. Kor examjile, shaking a iV/20 .solution iiuTea.ses the 
decom|)osition from .5-8% in one hour to 91 •o%- 

The design of towers for ab.sorbing nitric oxide ia di.scu.ssed by .1. R. 
Partington and L. II. Parker.'^ When the acid entering and leaving 
the tower is about the same .strength the behaviour of the tower is 

ffiven by ^ Kir 

log, '■ -= , 

V ' 

where c„ and - lb. NO.j per cub. ft. of gas entering and leaving 
the tower respectively, K ia a “ coefficient of ab.surj)tion " obtained by 
trial, /• — sq. ft. of ab.sorbing surface per cub. ft. of tower sjiace, v ■ 
gross volume of tower, and V the flow of gas in cub. ft. per minute. 
The numerical values of K and 1- art> tabulated so that the dimensions 
of a tower required for any duty can be calculated. 

.Xitrates. 

Interesting details of the cost of production of Chile .saltjietre are 
given byiiJ. Marco'"'; the methods employeil are said to be often 
primitive. At four jilants the cost of mining and extraction (56-72% 
of theNaNO, is extracted) varies froml;5'4to 20-6 dollars (U.S.A.) per 
2(KKI lb. of 95% NaNO,. The cost ef putting on board ship is about 
18 dollars (65% of which is Government tax). 

# 

B. B. Maxted and O. R. Ridsdale, Bng. Pat lOTSl, 1015; J.. 1919, 2S2a. 
H. E. F. Goold-Adams, J. R. Partington, and E. K. Rideal, Eng. Pat 12S716, 
1917; J.. 1919. 499a. • . 

** Oomplii read., 1919, 168, 235 ; J., 1919, 132a. A. Sanfourche, CompUt 
rend., 1919, 168, 307, 401 ; J., 1919. 172a, 210a. 

*• J., 1919.*106t. “ J., 1919, 75t. 

«« J. /nd. Mng. Ctm., 1010. 11, 780; J., 1819. 3618. 
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The existem-e of |M>taM 8 iuni nitrate iu i«lial<«i> i^iverifg wtiue hundivda 
of iquare inUee north uf the t^ai^ Kiver in South Africa baa heen 
known for some time. Acconling to K. tJ. Itryaiit the ahalea vary 
in thickneaa from 10 to .'lO ft., uiij carry >ia much aa of KNi), ; a 
l'oni|Miny has lieen fornuHl to wi^k them. 

0 Si i.eni hii \' III 

The jirti-wur <-unMiiii|ition of oiliihrirK acul in the ITiitiai Kingtloin 
waa 0.')<t.iKtl ton* ami) |*t aniiiiiii ’* Tin- |irodnclive cafiaeJty 

(ton* 1 ' 0 % acid) i.s:—• 

l*it nat tUlir 

oleum •Ji.mii l.’at.i>iai 

ctiaiiilier 1.040.1*10 I .■Ji;.'i,<**l 

l.iiii'J.oio l.TI.">.i**» 

Before the war the *u|ier|iho.*|ihate and aininunimn .'^lll|lhate iniluathea 
wert‘ the larget-t lOiiMimer* (takiiie .'lili.i'io and o.nn.iid t»in» rc»|iee- 
tively). During the war of lonr.'e the oiit|iut w.i* nniNtly uhc*I for 
e.icjilosive*. Tin' Oerman ]t»i<Iui tnui in I'.M'J wa* 1 li.jo,! IO tona 
(lOO'O). made moatly from im|«irled |ivrites ami riiie lileiide. At 
jireaent kieterite and gyiioiin .ire aaid to he iisial. tiermany lM>in|( 
inde|a>ildcnt of foreign •'ll|l[)^••'■.** .■'wil/erland li.i* alxi devclo|H>d the 
me of gy|>auni.^' 

The incrcBW“d qiiantitie.s of oleum iioOd .iliovi' hu\e heeii made in 
I'irillo. Mannheim, and Tentelew plant* : detail* of tln-ir [KTformance 
are given in the Second Re|airt of the Department, of Kxpluaivea 
Supply.** H. ( urti.H ** (ontnimte* an account of the Ortllo pro(.aa(i. 
A unit making 2.") .lo ton* of SD^ per day coii*i*t.* of two converter* in 
juirailel, each containing |o,i**i Ih of lahined niiigiicaiuiii Kiilphat*! 
impregnated with O'-l'’,', of platinum The mav* i.* diKtrihiited on four 
tray*. The entering gaae.* (from aiilphur) are prcheateil, liy exchange 
with the outgoing gu*e*, to .TiO"l' , and the tray* are maintained at 
3flO°, 470'’, tlio", and HO C. The ■ on\,er*ion i* '.»fS U"');,. Purifica¬ 
tion of the entering ga*e* i* efTe< till hy filtration through coke at a mIow 
rate and drying with *trong .*ulphuric acid. Curti* eoncludA that for 
ores yielding very iniimre ga* the ihamher proee** i» ehea|>er, but in 
all other case* the contait proee*.* is'.to I, preferreil. 

S. T. T. Geary >’ and H. t'ui^i* “ gin- -ome <fiilu on the effect of 
temperature of the contact mas* on it* etii. lency. 

Ooldmann “ states that the platinum useil for converting gases with 

J., 1919. SaOr. 

** Rtp.Depl. CommiUtt on Sulplxtrie Acid and t'nIUuer Tra4tn,1919 i /..1919a 
90b. 

•• /.. 1919, 3a2B. M /., 1919, USB. •* /.. 1919, 236 b. 

*■ /.. 1919, 360b. •• 1919, ISST. ** /., 19i9«l90T. 

•* MM *nd Krz, 1919, t«, 11, /., 1919, 261a. 



188 


BlPOim OF TBB FROOraS* OV APPLIED CHBIHSTIIT. 

4-6% SOj niaile kom galena worked for three years without renewal. 

Patents have been granted for thf u|e of electrical precipitation for 
purifying burner gases and for recovering valuable constituents from 
fumes escaping frf|ni sulphuric acid {^tent.**^ Welch also proposes to 
make use of the reaetion 8O2 + “b ~H2S04 H- 2 HC 1 , the 

Hul|>huric acid mist being se|)aruted from the hydrochloric acid by 
electrical precipitation. ‘ 

An inten'sting account of F. ('. Cottreirs jjionccr work on electrical 
precipitation was given on the occasion of the presentation to him of 
the Perkin .Medal.““ 

The Chief Inspector of .Mkali Works reports*" that plants working 
with limited chamber capacity continued to give satisfaction during 
Combinations of the.se with the older tyi)P are criticised afi the 
ground that the larger concentration of nitrous ga.ses required for the 
shorter time of reaction in the .small chambers is un.suited to the con¬ 
ditions in the large l•hambers and rici- iir.-d. K. Jl. Quinan ** patents 
a'system in wdiich the reaction between sidphiir dio.xide and nitrous 
gases and that between gas and li(iuid t.ike place in separate chambers ; 
the gas-liquiil reaction is brought about by di.strdmting the li<|uid over 
a permeable diaphragm through which tlm gases pa.ss, percolation of 
the liquid being largely prevented. 

The manufacture of sidphuric acid from calcium .sulphate (waste 
from aulphonations) at beverkiisen, near Cologne,** is carried on by the 
cement proce.ss, the sidj)hur dio.xide evolved being converted into the 
trioxide by a contact proce.ss. Considerable dithculties have been 
encountered which are not yet overcome. 

The substitution of gypsum for sulphuric acid in making ammonium 
sulphate has npi)arently been tried in Germany,** ammonia, calcium 
sulphate, and carbon dio.xide being brought together. 

The removal of arsenic from sulphuric acid is the subject of a j)atented 
liroce.ss in which the precipitate of arsenic sulphide formed at 71 °C. 
is collected together as a .scum by shaking the acid with i-2J gallons of. 
paraHin oil per ton of acid. .Vfter nunoving the .scum it is treated with 
alkali, whi^h yields a solution of suipharsenite and a layer of oil, which 
can be re-u.sed.*'* 

Cases in which cast-iron blowers which had been used for mixtures 
of sulphuric and nitric, acids suddeidy,disru]>tcd into small fragments 

»• H. V. Welch, U.S. l>al. 128411)7 ; J.. 1919, 74a. L. Bradley, U.S. Pat*. 
1284175-6; J.. 1919, 74a. 

»» H. V. WoUh. U.S. Pat. 1284166; J., 1919, 73a. 

*• H. V. Welch. U.S. Pat. 12868.50; J.. 1919, 133a, 

“ J., 1919, 121t. “ J., 19!9.*317b • 

Eng. Pat. 130712. 1918; J., 1919, 717a. •• J., 1919, 286b. 

*> J., 1919, 3i8B. 

** A. E. Wareing, and United Alkali Co., Eng. Pat. 126714,1917 ; d., 1910,461*. 
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defloribrd by A. C. Cumming,** who attnbuuv thi'fcrouiwn^H* to th^* 
penetration of the ^toroun met^i ^iv urid aiuI <N>niwM|uent growth of 
crVHtAlfi in the interior of the iiietat. 

( ttli 

The tHjuilibria in the Kvmein Na^'^O, — H,S* >| ll,U have U'en atudieii 
by P. Ihiflwl and Kn*.** II M haw^iit.*' and H. \V. Ktiote.*" The 
i«Ita whieh uiii exi**t are Na-Stt,. atid it'i heptn and dera-hydratei; 
Na^SO^NalhSd, ; NallSO,; NallSti^.H J> : XaHStClI^tl, ; 

NaHSOi.lIjSOj.lJMjO . 2NaHS(>,.Na^'<0, Th«- whole of the »«l- 

phurie aeid can be retovered in the form of a Miiutitm eontaining 27% 
lljStt, ami 2 H'*„ Na/'<)| by n •«obili*>ii of tlie arid milphati* 

[h|i. to (' . when tllauber Hiilt i ry-talliM'^ out. 

Foote has aUo •^ludnHl the ett« i t of atldinij eiipper •'itlidiate to the 
'ivst4*iii. The >|>arin^lv **<»luble *.jdt Nn >it >,,rnS<>,.2H,0 aeparaten 
iMit under a wnb* ranp* of <onibtioiiN I htbriitf ie>« in {ai kbiig e<»|»fM*r 
witli nitre-<ake ^^diitioii'^ may be due to the formation of a film of thia 

«lt. 

Sulp/tur>ft (7dori</f 

The coinbiiialloll of .Hiil}diiir tlioxid'* and i b)<*ritie in preMUiee <»f 
'hureoal is patented by \V. .1 Fo|h',‘’* and in jireKeiiM' of terpenea or 

ertain e.^ters liy A. Jb»ake, Hobert-^. A I'o, and 'I'. II. Ibirraiis.^® 

For\.s'>iuM Sai/i>. 

I’be ^eun h for sources of )K)tassmm vilts to take the pia<‘e of the 
Lterman supply again oecupicH a prominent )>Iare in the literature. 
Vlaterial progress has been made, altliougb. m>w that the Alaa<’c dc»- 
jMisits are beeomiiig available and M»me im|K>rtation from (tennnriy ia 
peniiittwl,’* the situation i- less ontnal. 

In the I'nited State.s the fHitasli indii'>tr\ began in lid I : ill 1017 the 
>utput reacheti d2..‘bit> tons of K,**, whu h in* rea-ed in lld^ to r)2,]35 
: 4 »n.H.‘* obtaine*! fnmi the fol!<j\Mtig sounes. Natural brinea (Ke- 
l>raitka),’^ .*Jlh2r>.'i l*m.s K,0 , aliinit*', 2b|'J , * emenl kiln iluat. 1421f ; 
Icelp, 421#2 : molass**s distillery w'aste, 'hVJJ . b*'4‘t sugar * at rontU 

iroceas, 7f>l ; woo*l ashes and <*th»*r s<jnr<*ea, 1 .“jT. The pr**-war conaump* 

ion waa about 2rd.Of o ums K,<> annualiv b .t it is siiggi sted that thM 

• • 

•» J., 1919. 31t. 

•• Bull. Soc. Chim., 1919 , 26 . 35 ; J., 1919 . 220 a . 

« Eng. Pat. 127677. 1917; ./.. 1919, 535 a. 

•• J. rn4. gng. 1919, if, 629; J . 1919. 57 .{a. 

«• Eng. Pat. 122516, 1916; J.» 1919. 175a. 

Eng. Pat. 124542, piM; a/..*1919. 361a. 

J.. 1919, 336k. 

7* Si. e/ Trad* d.. Sept. 26. 1919; i/.. 1919. 374a. 

7* J. IL Uitcrae, Ck*m, and J/<«. Sup., 1919,19,633; J., 1^9, 39a. 
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wan uiuiece8i>aril]| large owing to the propaganda of the Kaliayndicat. 

The natural brines contain the sijlp^ates and carbonates of sodium 
and potassium with smaller quantities of chloride. After preliminary 
concentration by solar heat, they are evaporated to saturation in 
multiple-effect evaporators and ther^ dried in rotary kilna. 

Alunitc, a basic sulphate of potassium and aluminium, is calcined, 
which converts it into a mixture of alumina and potassiuiK. sulphate, 
from which the latter is extracted'with water. The numerous processes 
devised for extracting jxitash from silicates have not yet borne fruit.’’ 

Kdp. 

Two methods of tiealment of kelp have been used. The more usual 
of the two is to dry the kelp and then distil it to obtain oils, cr^wote, ’ 
ammonia, and pitch. The charred residue is extracted with water, 
high grade potassium chloride being obtained from the solutions by 
fractional crystallisation, with iodine as by-product. The residual 
charcoal, after extraction with hydrochloric acid, is a very active 
decolorising carbon. A full account of these operations as carried out 
' at the experimental plant of the U.S. Dept, of Agriculture in California 
is given by J. W. Turrentine and P. S. Shoaff.’® The indu.stry does not 
pay if potaasium salts arc the only products obtained. The second 
method was devclo(>od by the Hercules Powder Co. at San Diego, 
California ; it depends on th<> fermentation of the kelp yielding acetone 
and other products in addition to potassium .salts. This process also 
only pays >inder war conditions.’* 

Cement Kiln Du.'t. 

Fifteen plants are collecting (or preparing to collect) (>otaah from this 
source in the United States ; very little has been done in Great Britain. 
A. W. G. Wilson ” describes the methods used. The kiln charge con¬ 
tains from 0'5 to 1-04% K,0, the dust collected carries from 8 to 28 
lb. of potash salts per ton of charge, mainly in the form of sulphate. 
The addition of salt to the charge increases the quantity of j^tash 
which can be recovered. The hot gases leaving the kilns are treated 
either bywater sprays or by electrical precipitation. 

In the first method the spray is applied to the gas in flues of large 
cross-section, in order to have a slow current of gas ; the solution 
obtained is filtered from insoluble dust'and rc-circulated until it contains 
about 34 % of potash salts, when it is evaporated. Stronger solutions 
deposit the salts in the flues owing to the considerable evaporation 
which takes place. The Cottrell precipitators are worked either dry 
or wet. In the former case duplicate sets of tubes are provided, the dust 

U.S. Uool. Survey, Mar.. 1919; J.. 1919, 248b. 

J. Ind. Sng. Chttn., 1919, It, 864. 

>• a J. Berkeley, J., 1919 , 202 b. ” J., 1919 , 314 t. 
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bring shaken down fruiii the one set m hile the gaites alo passing through 
the other. In the wet systenn ths* walls of the tultes arc constantly 
washed by a film of water which carries the dust away as fast as it ia 
deposited. In either eusi‘ the dtist is extracted with water at about 

I 

When the dust eonlains lalenini Milphute us well as |Kitassiuni 
sulphate tfie s{H(riiigly .soltibh' doiib 

^(*nito) and ,(), niay In* fttniit'ti, Jv AimK'ixoii 

ahoWK, howcNtT, that tt» thfir '•hiw ratf «»f a liMviatiuii 

loM title to this t'aiist* m fa^ilv aviuthtl 

\ variahh.* (»urt of t]|o |fotn>Ii lontaiiud nt t)t«* tiii'>t is in.v>luith* 
in artds. A. If. M«Tzand W. II. Ktcvt Ifnn^ fttruani r\idrtx <• to show 
that |prt of tli<‘ iHitasli vji|MirLsi*d in (In' hutl4*>»t zone of (In* kiln rdMii- 
hitM's with (In* >ilitt'oUH a'*h of (In* <'oal, iimsI in firing, (<► ftiriii foiin 
|M»uiut» rosfinlilin;! >;la*'.'' In .in tiil-lind kiln of (In* |Mi(nsh was 

soluhh*, whil.^t in thmo loal-liml kilns (!*«• soluhit* |M.>rtioit vamil front 
1 *.Mj to 59*(1';„. 

SoviTiil pa(i*n(*» <!t*a! with methods tif r»'nd«*rinj» (In* jsttiish more 
tfotubh* hy lirrhiiiinary In'atiii;; of tin* d^l^t (hratiiiK iln* iiiHoluldc* 
silicates witli linn* has this t *®). hy tmalnift the dust with tudu- 
tions of Kculiuni nilrati* i»r rhlondi*.*’ oi hy Ifarhinji at tt*iit|K*ru((mv« 
above !(«»■'C*.** 

The nearly rehittd r»*i“o\ery of jiotash from lihist furnari'h is the 
subject of .'Ml iiii(s»rtant |»a|«*r by K (’ IbfS'tilnr aini ('. S Dinjfley.*** 
A MTV detailed aitoiint <»f tin* <lisirilmtn»ii of isilash in (In* fiirtiiice 
I'har^^e ami in tin* sla^ it gas is gi\rii. .iiai tin* rc.MiJt.s of atldiiig salt to 
the ehiirgf an* ilfsi rih**d. I'ln* author*' dr.ivv tin* inl^Tt »'tfng (oiirluNioii 
that It is jHissibli* to obtain the e«|Uivali iit of li.'J.tM'tt. or iierhapH 
tons |»er atiniiin of isitassiinn rhlondi* from tin* blast' furnareM of ftreat 
Britain, a quantity a|i)>ro\imat4‘ly doiibh* tin* |»n**war <‘'Onsuiii)>tioii. 

Silicah*. 

I’rocesaes continue to be proixised for fin* reeoMTy of potaHli from 
olicatea such as felspar: (a) liy treating (hem with eah inin rom{>oundii 
lit high temiMTatures *•; (/>) by digesting tln'iii with slakisl Time and 
water®*; (c) by treating them with arid** smh as sulphur, dioxide,*® 

hydrogen chloride,*’ sulphuric acid and g* nsnni.*** 

• • 

’• J. iruL Eng. Chem., 1919, 11, 327 ; J., 1919. 320*. 

” J. IM. Bng. Chan., 1910, 11, 39 ; J., 1919, 178*. 

" l'.S. Pst. 1283281 ; J., 1919, 7.3*. 

•• U.H. Pats. 1296460, 1296461 ; J.' 1919, .362*. 

•• U.S. Pst. 1298134; J., 1919, 414*. •• J., 1919, 37St. 

•* U.a Psts. 1283121, 1283122,1286313, 12(»0736; J, 1910, 105*, 134 a.633*. 

U.S. Pst. 1296033; J.,' 1919, 362*. 

.** C.S. PsA 1286718; J., 1919, 134*. 

*7 C.& PWA 1296141 ; J.. 1010. 362*. 

*■ D.a PWA 11964S7; J., 1910, 362*. 
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Throe (latento deal with the eeparation of sodium and potassmm 
nitrates ; the process depends on the* fact that the solubility of the 
liotaHsinin salt diminishes with falJin); temjierature to a much greater 
extent than that'uf the sodium salt^ 

IIydrookn. 

A somewhat novel process for the manufacture of hydrogen is 
patented by U. Claude. Mixtures of hydrogen and other gases, carbon 
monoxide for examiile, are scrubbed with solvents such as alcohol, 
acetone, or benzene at very high pressures (!j(X) to 2000 atmospheres), “ 
or ether at —00'’ C. may be used with 50 to 300 atmospheres pressure.** 
The hydrogen is the least soluble constituent of the mixtures ; the 
low temperatures required are obtained by expanding the gasel- liber¬ 
ated from the solvent in a motor, which drives a pump returning the 
desaturated solvent to the system.** 

, K. B. Maxted and G. K. Kidsdale ** use li(|uid nitrogen to .scrub out 
carbon monoxide, which of course yi<‘lds a mixture of hydrogen and 
nitrogen. 

A number of inodiKcations of the known methods arc also suggested. 
In the steam-iron process, spathic Iron ore is said to retain its activity 
longer and also to yield purer hydrogen if it is submitted to a prelimi¬ 
nary treatment with hydrochloric acid.*' Spanish and Swedish iron 
ores do not disintegrate when alternately reduced and oxidised, and 
they retain their activity for a long time ; Hungarian ores break up, 
and roasted jiyrites is apt to lo.se activity owing to the formation of a 
siliceous glaze.** For the reduction of the iron oxide, Maxted and 
Kidsdale recommend the use of water gas containing over 10% of 
CO,; deposition of carbon and subsequent formation of carbon 
monoxide in the steaming ])roccss arc thus avoided.** The rate of 
reduction is increased by the addition of alkalis or alkaline-earths 
and copper.** 

In the process in which water-gas and steam are treated with a 
catalyst in order to convert the carbon monoxide into dioxide, A. 
Mittasch"** uses cerium oxide as catalyst. B. K. Kideal and H. S. 

" F. A. Freeth and H. U. Cocksedge, £ng. Pat. 124513, 1916; J., 1919, 322a. 
C. W. Bailey, H. 8. Denny, sndA. T. Jefferie, Eng. Pst. 124960, 1918; J., 1919, 
322a. O. a Given and R. H. Barteaux, U.8. Pat. 1294788; J., 1919, 323a. 

•• Eng. Pat. 130092, 1918 ; J., 1919, 719a. 

•> Eng. Pat. 130308, 1918 ; J., 1919, 719a. 

•* Eng. Pat. 131091, 1918; J., 1919, «05a. 

*> Eng. Pat. 124824, 1910; J.. 1919. 323a. 

•• Eng. Pat. 122474, 1918; J., 1919..176A. 

•• A. von Skopnik, Chtm.-ZeU., 1919, 43, 481; A, 1919, 717a. 

•• Pat. 125112, 1916; J., 1919, 364a. 

*> E. B. Mdkted, Eng. Pat. 125410, 1916; J., 1919, 364a. 

•• U.a Pat. 130iyil; J., 1919, 636a 
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Taylor ** complett- tlii‘ oxidation of tin* rarlion iiionoxido by immiiig 
tbo mixture over a second ratafrs^at a lower tein|ieratut«. '1 he South 
Metropolitan (faa t’o. and J. M. Someiville "■ treat the gaa with a 
mixture of ferric oxide and (uiu!<t*| soda at tem|>eratlim> alaive ftlO'O. 

Pure iridium ahwirhs up to Itb voU. of hydrogen at easily 

expelled hv warming. IMatimiiu black absorltK as much as KMI vols., 
the maximum oci urring at > > ’ (' . but s|smgy platinum ub.sorbs no inoro 
than ita own voliitne of hydrogen."*' 

IIki.u'm. 

The substitution of helium for liv<tr<tgeii in airs|ii|is was profioMed 
by Sir William Kums.iv in l!)l.'’i, on account of its non-inilammability ; 
its lifAig |H)wer is InU little inferior to lliaf of liydnigen, and its rate 
of dilTiisioii i.s one-li.ilf. .\ .sciircli for soiirci-s of the gas ImI to tho 
discovery that a mitursl gas at I’ctrolia in Texas, which was being 
pniducisl at the rate of IKl million cub. ft. daily. <'ontained <>'!)% of 
helium wliii li cun be sc|iaratcd by liipiefyiiig all other conatituents. 
A i.iiule plant .startisi work early in I'.'IS, and a (’laiide plant a few 
weeks later ; a third plant, on the new .lefteries and Norton system, 
was l),^‘iiig trnsi in October lllIS."** The cost of helium is expected to 
be .W. [WT ciil). ft. .\nothcr nlaiit is re]Kirted at I'algarv (AlIxTta) for 
aeparuting helium from natural gas. This has a capacity of I5,(IU0 
cub. ft. per ‘2i hrs., at a cost of 1«. ]ht ciih ft.*®'* 

I|.\l.<l|l>s 

.Vlthuiigh cliloriiie has hceli prieltic.sl, inostly ehs trochemically, in 
enormous quantities during the war it is rcipiirisl in the jircaluction 
of almost all the lethal siihstaiices iisisl it docs not figure prominently 
in the literature under review. .1. (ioldw hmidt fitnis that aquroua 
hy|)ochloroiis acid contains siiiali qiiuiititics of chlorine monoxide, 
Sfll'IO.^’■fljO t- (.'1,0; .V/.i solutions, for example, contain alxiut 

0-(i2% ('1,0. By distillation in racun and condensation fit (»", -2lt®, 
|and —80° t'. respectively, 2.'»®o «qin*oua hyixichloroua acid condensea 
in the first two receivers and pure (.'1,0 in the last. * 

During the war France lias developeil a supply of bromine, sufficient 
for domestic consumption, from th*; sub ilejiosits of Tunisia.'®* 
Uetliod.sof preparing bromine froiti bittern in the I'^.A., which appear 
to present no novel features, are desi-rilaxi ‘®* ; the prodiirtion in 1017 
was 4,00 tons. 

** Eng. Pal. 129743, I9IS; J., l9lK 032a. 

E^j. Pal. 122781, 1918; J.. 1919, 175a. 

; A. Outbier, B. Ottenatem, ami 0.®L. Weiae, Ber., 1919. 52, 1300; J., 1919, 
p9a. A. Gutbier and O. Maiseh, Her., 1919, SI, 1308 i J., 1919, 380a. 

“» F. G.CaUraU,y.. 1919, I23T J., 1919, 268b, 

Bar.. 1919, U, 753: J.. 1919, 410a. 

»* 1919, M6a. 


“• J.. I911lf 28 a 
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^ Sulphur. 

The displacement of the sources of supply of this substance owing 
to the war is of interest. , 

The Texas Gulf Sulphur Co. has (attained an output of 1200 tons 
per day, and contracted to export 2(X),(K)0 tons a year from Texas 
City. American sulphur has displaced the Italian from the American 
market. The Sicilian output edptinues to decrease (for 1017 it was 
211,847 tons crude, 71,583 tons refined, and 44,320 tons ground— 
approximately one-half of the total for 1!)I4).'“ From the Japanese 
de]M>8its, mainly in the island Hokkaido, 04,711 tons was obtained in 
1918; this was 45-2% less than the 1917 output, and that for 1919 
is expected to be lower still.'®* The pre-war consumption of sulphur 
in Sweden was 40,0<i0 tons yearly, most of which was imported from 
the United Kingdom and Sicily. During the war Norwegian pyrites 
aup]ilied the pulj> mills, and there are prospects of American and 
Japanese sUlphur entering this market. Norway also imported 
sul|)hur from this country and from Sicily before the war and exported 
pyrites ; now the latter is largely used at home, and more than half the 
imported aul 2 )hur came from the United StaU-s in 1918."® 

Selknium ano Tellurium. 

About 10,(XK) lb. of selenium was jiroduced in 1913 and 30,(XK) lb. 
in 1914, but much less since then. Larger quantities could be obtained 
if necessary from anode slimes in copjjer refining."* 

L. Ancel "® describes the known uses of selenium, and L. M. Dennis 
and J, P. Roller "® describe a laboratory method of preparing selenium 
from smelter fumes and anode slimes, and give methods of detecting 
tellurium and sulphur in it. A. Gutbier and G. L. Weise prepare 
colloidal solutions of selenium by electrolysis. 

Nitrides. 

The nitrides of cobalt and nickel, Co,N, and NijN^ can be obtained ' 
by dropping'a mixture of the oxide and cyanide through an electric 
arc."* •They arc not attacked by hot water, but yield ammonia when 
fused with caustic soda. 

Cerium nitride, CeN^ is formed when the metal is heated in air; 
it yields ammonia with water."* • 

«r Bd. of Trade J., July. 1»1»; J., 1»19, 269r, 

J., 1919, 203b. J., 1919, 329b. 

'» a.S. CoMular Sep.. July, 1919; J., 1919, 340b. 

*" MetaU und grz, Deo., 1918; J., 1919, 126b. 

"> CMm. ef Ind., 1919, 8, 246; A, 1919, 3;1a. 

"• J. Amer. Ckem. 5oc.', 1919, 41, 949; J., 1919, 634a. 

"< Ber., 1919, 68, 1374; J., 1919, 679a. 

•U A. C^VonmaHW, Comptee rend., 1919, 168, 869; A, 1919, 418a1 

>» P. Fabaram Ana. Ckim. AnalpL. 1919, 1, 166; J., 1919, 418a. 
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Ambnic. 

Anieiiic triohloridr, (mfp, la obuinotl by bmtung • mixtuit* of 
arwnir trioxMe ami aiilphur rhloriib* a( Ka*'* C, : 2Aa,0,+■ 

68/'l) - -lAtri, + 3S<», -L ;iS. 'yhe yicM ia !K1%* raloulAt't'd on the 
aulphur c-lilorid**.”' * 

C. Pora^iu* ••• deiM-rilM-M an iiitcnuillv lir«'«l rotatory kiln for roaaiing 
araonit’al pvriUv. Tho vu|Miri«'<l ar»i-nii- trioxiili' i» c'oll<>ct«>d by 
iiicans of a fottrell |ir<-('ipitator iiixl oontaiiis '.W"„ A«,<>s. 

An amorplioiis i>i<Hlitiratton of arscnu' wlm-li in miIuIiIo in carlwn 
biaulphide ia »btaiiii'<l by rtHluriiig a a«>liitiun of araonioua rlilorido in 
I'oiU'ontraU'd hvilrorliloric aoid with ataniioiiH chlorido."* 

# • I‘llON|-||(lltl’S. 

An intor<"»ling arconnt of the !«iurws. pr<M|ii<-tioii. and ronaiiniptinn 
of phoapliutea in (he world prior to I'.ll.'t ia given bv .1. Ilendriek,'** 

The profiiietion of plio'<phute rock in Kgypt began in I'JIO and 
reaeheil 125.iait» tona in 1916; aiiui- then it Ima fallen off owing to 
ahipping dillieulties. The ro<-k lont.iina (in 7(1",, of t'lijd’ttj),, and ia 
the only eonaideruble aonree of plioaphatea \v(irk<al in the liritiah 
Knipire.'*' l)e|»>Mta of rather low-grade roek (II l(>"„ !’,<•,) are 
re|Kirt«l at- Siildanha Hay (South Afriia) The Tnniainn output 
of 5T2,()1M} nietrie tona in 19I.S win oxc-r l.'ai,'(ti tona lean than the 
aul|mt for 1917 owing to lulHiur -shortage, but e\|Kirta iiierenacal by 
more than 2t-'>.i'((( t»»na to7‘J(t.I9;i iiietri* tona.'** xxhieh roni)tare(< with 
e.x|M>rti< ovi-r 2 million tona in I'.il.'!.'*' 

Several [Mita'nt-a have been graiitial in the ITiitial Statea (or proriMuiea 
for hi'ating |>hoaphate rock with ailiea and eiirbon, or earlHin alone, 
and colleeting the vaporised phoaphoriis in the form of phoajihorio 
aeid (cl. J., 1917, 1.T4). The iiianiifaeture of a (ainrentratial (ertiliaer 
ia of obvious inijiortanee in view of the high coat of railway transit 
from the manufacturing eentrea to the mure remote agricultural 
liatrir-ta. The tendency aeema to la* to return to the uae of heat 
leveloperl by combustion instead of electrical heat, otherwise the 
processes do not appear to present any very novel featur>a<. 

('SKIION. 

V. Kohlschiitter *** rontends Unit graj'liiie is not crvatalliiie, but 
■ one of the amorphous foniis of carbon. 

The reaction of carbon monoxide and aiilphur dioxide, which must 

• 

»* R. C Smith, J. Ind. Bn^. Ckm., l»l», 11. 109; J., 1019. 174*. 

•“ Trana. .ilmcr. KUHncktm. li((W.^I9I9, 179; J., 1919, «2**. 

*“ R. O. Dnrraot, Chtm: Soc. Trant., 1919, lig, IS4 ; J.. I»l«, 280*. 

“• J.. 1919. USB. J.. 1919, 187b. •»» J., 1919. mu. 

“• J., 1919, mu. >M J., 1919, SS4B. • 

*•* Z‘ aaorg. Ctem., 1918, KW, 3S, Ul; J., 1919, 174i^ 22|*, 
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occur in many furnace operations, yields carbon dioxide and sulphur, 
an equilibrium being established, the* position of which at 10CO°- 
liMJO'C. has been studied by J. B. Ferguson.'** Small quantities of 
carbonyl sulphide* are also formed,,fc result in agreement with the 
experiments of A. Stock, P. Seclig* and W. Ottmann,'** who have 
studied the reversible reactions 2COS*~20O + 8, and 2COS'*~,~CO. + 
eSp At the first takes placp rapidly and the second slo*wly, about 
64®/i of the carbonyl sulphide being decomjmsed in equilibrium ; at 
950° at least 70% of it is dceum|)u.sed. 

During the war carbonyl chloride was extensively u.sed as a jioison- 
gas. Its preparation from sulphuric acid and carbon tetrachloride has 
been studied by V. Orignard and E. Urbain *** and by C. Mauguin and^ 
L. J. Simon.'** The products depend on the "concentration'of the 
sulphuric acid ; the reactions may be represented by the equations: 
HjSO, + CCI, = COCI, + eiSO,H + HOI 
2.SO,HCl + SO, =. 8,0,01, + H,SO, 

2S0,H01 4 001, = 0001, 4 2HCI 4 8,0,01, 

The change begins about 80° and is complete at 135°-140° C., the 
yield being 9.3 -!)t>% on the carbon tetrachloride used. The C 4 irbonyI 
chloride and hydrochloric acid formed are separatwl by washing with 
carbon tetrachloride, which dissolves phosgene, but very little hydro¬ 
chloric acid. 


Silicon and Titanium Chloridks. 

These compounds came into some prominence for the jiroduction 
of smoke clouds. The liquids were sprayed from a nozzle along with 
liquid ammonia. The titanium compound yields a denser cloud, but 
evajiorates slowly and tends to choke the nozzle, so that silicon chloride 
was preferable.'** 

The preparation of this substance by the action of chlorine on 
carborundum at about 12(!0° C. is de.scribed by O. Hutchins.'*' The 
charge is heated to the reaction temperature by an electrically heated 
carbon rod, after which the temperature is maintained by the heat of 
reaction.* A fire-brick ebamber 3 ft. x 1 ft. produces 20-30 lb. per 
hour. 

Soda. 

• • 

The Le Blanc soda jirocess is now obsolete.*** The occurrence of a 
natural deposit of sodium and pota.s8ium carbonates is reported at 

• 

J. Amcr. Ciem. Sor., 1918, 60, 1626; J., 1919, llA. 

»•» JBer., 1919, 62, 681; J., 1919, 41}a. 

»“ Compita nnd., 1919, 166, 17; J., 19l9, 67 #a. 

•” Comptu rend., 1919, 168, 34 ; J., 1919, 675a. 

••• G. Biohler, Tratu. Amer. SUctnektm. Sae., April, 1919; J., 1910, 412a. 

“» Ibid. ; J., 1919, 4124. »»• J., 1919, KWa. 



Klerioidorp (Tmurakt),*** and Home detula at tne eztntoidiiiMy 

IfagMli aod* laire in British Afrirs sre pubiishrd.'*'* Ovm 3QO 

million tons of sods is said to be exiMwetl; the working of this 4spo**t 

has ^n delayed by increased ^-ost of labour an<t by diffioultiM of 

tranait. I 

0 

ALI'MIN*. 

latbrad^r stone, a white ro<*k, inoiintains of which occur in aouth- 
western Korway in the iSogne Kjonl district. <'onsists of a plagioetaae 
felajiar wiiitaiiiing Hinall quaiititiea of mm-Itearing pyroxenes. It 
contains about .•>»% of Al,<),. and 1C. tJoldschmidt, of Christiania,'** 
has devised an ingenious process for its utilisation. The rock is sur- 
jmiaingly soluble in dilute acids ; :}<»"„ nitric acid (from the are. procesa) 
dissolves Cat > (.'>%). and .M/),. leaving a ri'sidue of silica 

and ferromagnesian minerals. The soliition, on eva|M>ratiun, dieoiii- 
fioses. giving off nitric acid and leaving a residue of insoluble alumina 
together with soluble nitrstc.s of so<lium snd calcium, which are 
utilised os fertilisers. 

.Vli’misii'u ,»ni> .M.mink.sicm Chi.oiiiiik.s. 

The, pre|airutiun of the nnliydrtoiN chloriiles by the action of carl>onyl 
chloride on the o.xkies at ' Itsi ' for .\K'I„ .Viii" tititt' for MgCI„ 
and fi.'ii)' for Ccf'l, is |)afenf.sl by W, Heap ami K. NVwla'ry *»• and 
by (t. H. King and (I. 1. Koberfs **' 

The troublesome dehydration of iioignesium chloride »u»n Im* earriMl 
out, according to I,. Hulii).'“ by loirning chlorine and hydrogen 
in contact with it. thus .siijiplying both the heat nsjuinsl and the 
atmosphere of hydrochloric ni iil needisl t«i prevent derom|s>sition. 

l'KHMS.\<iSN,»TKS. 

.\s in so many other cases, the worhl's supplies of fiemiangaiuttos 
ap|)ear to have been largely of Oerman origin up to 1‘tM. The manu¬ 
facture of {lermanganates, required, among otlo-r things, for use in 
box-respirators, has therefore receivixl a gissl deal of attention. H. I. 
iBchlesinger, R. I). Mullinix, and ,1. Po|siff '« show that whej a finely 
^|)owdered mixture of manganese dioxide and ixiustic potash is heated 
|m air at ■f.V>°C.. oxidation often stopa when about (K>% of the quantity 
tof manganate calculateil from f|je (spiation fKOI| : 2MnO, t O, - > 
*■ 2H,0 has been formed. Tin- lonversinii into manganate 
|rFally deficnds greatly on the quantity ..f faitosh uaisl ; it incre.i-cs 

J.. I•10, 228b. J.. 1BI9, SBOa. 

•“ Tidnkriflfar Kami, So. 2, 1919 j Xatmrt, IBI9, 16t. 

••• Eng. PaU. 130626 ai«l 131039, 1918; J., lUlM, 7ISs. 

U.a Pat. 1308080; J., 1919, 630*. 

'* 17.8. Pat. 1304567 ; J., 1919, 630*. , 

'• /, /ad. Mtt0. Citm., 191% |l, 917; J„ 1919, 321*. 
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with the potaHii, Veaohinf; the theoretical value when niolecalca of 
KOH are used to each molecule oj MnOj. Further increase in the 
quantity of jmtaah diminishes the yield hy converting the deep purple 
manganate into a green compound. • 2 KjMn 03 , 3 K 2 MnO|, 3 KjO. Po¬ 
tassium carbonate is inert, and sodium hydroxide gives very much 
smaller yields than the potassium compound. 

R. K. Wilson and W. G. Ilorsch describe the prejferation of 
sodium ])erman"nnate by electrolysis of a solution of .sodium hydroxide 
with ferromanganese anodes enclosed in a diaphrugm of asbestos paper. 

Tiionii’M. 

The diluted sulphuric acid extract of monazite .sand, prepared in 
the usual way, is treated according to .1. V. and W. A. Clarke 'f.l wittl 
permanganate until a permanent coloration results ; thoria or the 
peroxide is prcci|iitated. L. V\'. Ryan *** precipitates the thorium 
as fluoride. 

ChRUJM. 

The reduction of cerium oxide with carbon in the electric furnace 
takes place in three .stages :‘it'cO- ■ C t'e. 2 () , • CO ; Ce.20j -I Dft 
‘iCeCj 1 3CO ; anilCeC, t'et'j i The carbide CeC., forms solid 
solutions with the oxide Ci-jOj and only exists within narrow limits of 
temjierature, readily di.ssociating into the lower carbide and graphiti-.i^** 

ZtRCONl.V. • 

A. J. Phillips .states that iron is best removed from zirconia by 
mixing it with ■!% of petroleum coke and treating the mixture with 
moist ehlorine at 0(K)'''C. 

Til \LI,II.'M. 

O. Sis.son and .1. S. Kdmond.son found tl-i.o'y,', of thallium (corre- 
8]>onding with 1 jiart per million of pyrites) in the flue dust from a 
pyrites burner using Spanish ore. 

• Ai KTic -Vein. 

The manufacture of acetic acid from acetylene is reported to have 
been working suecesafully at Shawinigan Falls, Quebec, since 1916. 
Two plants exist, w'lth a monthly capacity of 700-8110 tons of glacial 
acid each.*** 'ITie manufacture of the intermediate acetaldehyde in 

■“ Train. Amer. Bhclroehem. Soe., ilpril, 1919 { J., 1919, 41lA. 

Eng. Pat. 120748, 1917 ; J., 1919, 74a. 

>*• U.S. Pate. 1307152 and 1307183 ;«X, 19J9, 676a. 

>»’ O. Daiuivns, Ann. Chiiii., 1918 [ixl, 10, 330; ./., 1919, 174a. 

»!• J. Amei. Ceram. Hoc., 1918, 1, 791 j J., 1919, 252a. 

»•» J., ftl9, 70 t. “• J., 1919^ 44b. 
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Xorwsy is also report«L*" ,S. I'thcim juttcntf me oxidation of 
acetaldehyde hy oxygon in gar^ow .silver or aliiniiniuni tulies at 
preaaiirea of 3 to ir> iitiiio.s|iliero'< and toiii]MTiitiiros liotwoen .'Id" and 
To" whilst H. Itrevfu.s |nis4o< o\\g4'ii tljrongh the li<|uid 
aldehyde, wlm h Mgoroii'ly ai;t,f.it<-d, at I" toO I'. 

>•' J . tWB. Kiitf. fst, Ilii'.'TU. tuts. J.. mm. 4Hi 

>•• I'.si !•«(. i;iosit:i. j , mi9. ii.’tt* 
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GLASS. 

Hv W. .1. Uhkm. F. 

Di'IhdI itu'iil of Utfraiiori/ Miilrritih, I'iiiivrsili/ of Slieffiehl. 

Dunixo tlic yar iimliT review there has been eonsiilcrable activitv^^ 
in the iiioileimsinj' anil eiilareinfr of existiiif' |ilants ami in the prif- 
vision of new |ilant. in onler to eo|ie witli tlie ^ireat ilenuinil for all tyjies 
of glassware whieh has manifested itself since the end of the war. 
The abnormal demand for illuminating glassware consequent on the 
removal of lighting restrietions ledireeted attention to our pre-war 
dependenee on imported supplies, and it is satisfaetory to record that 
the attention given by Ibitish manufacturers to this branch of the glass 
industry has been such that the supply should soon Ije ns satisfactory 
in <|Unntit\ as it alnady is in qiialits. If the.se new branches of manii- 
fai'tiire are to be letaincd and develi.peil in this country it is essential 
that interest in the scientific a.spects of the maniifacturiug processes 
should not slacken. I’rodiiction can be increased and quality improved 
by the applieation of scieiitifie methods, and to this end ro-o])eration 
between the chemist-, the physicist, and the engineer will lie of the first 
importance. The Department of (ila.ss Technology of the I'niversity 
of Shetliehl is develoiang into the teehnii-al headquarters of the indus¬ 
try. and it will be to the advantage of the industry to give to this 
Institution the linaneial support which its adequate and continued 
development will need. Its first volume of Collected Hesearches is an 
indication of its potential value to the glass industry in general. The 
{urination of a Class Research Association under the auspices of the 
Departmu-it of Scientific and Industrial Research is an event of great 
inijiortance. and the large funds (£ll)(b0<10) at its ilispo.sal will enable it 
to undertake a team work attack on those jiroblems the solving of 
which is necessary to the security of- the indii.stry. The field to be 
covereil is a large one. but among the most urgent problems are those 
connected with the use of mechanieal glas.swnre-niaking machinery, 
utinealing, fuel economy, and the provision of impnived refractories. 
Quite early in the war there was an awakening to the imlispeiisability 
of the glass industry to many other irtdu.stries.,and there are now good 
grounds for the hojie that a stable British gla.sa industry will be firmly 
Mtablished. 'The Government have recognised the importance ot 
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‘«uch mn »♦{ i Ik* ifu]u>try «»»m th«‘ I'fxwhu’tion 
of u|>tiral ^!a'^K anti liluniinatiiiu I'V llH'hhllll^ 

ih»*m in til** uf un-tal*U» k»‘\ ‘ intiu^inra 

I I'lMijr* in l lu* ml rtMln'i n nof autoinaiii M*ini autoiimtu* 

giass-furiiiin^ anil uti* inakifi.. ma* !iiiM*r\ < an Ih‘ nM onJrtJ. t)no 

liirgi'6 Irctrn* lanip-i>uU» NM»ika i> » *u\ ft{Ui}>|xil \Mlh thv 
uutoinath*n)a< liinr ulmli h i' •. 'Bp.nit) i<f Imllw (mt hour, ami 

H*‘v«*ral t»th«T» ,iT«* * «pnj'|N uitli sin fi >• mi antoimitn uun him'h aa tin* 

‘ Kiiipin'*’ M.u hin*'*' (mt t!:»* aiit4.'<::at m pnujiirtmn of lamp rhiiii 
nrvH, tiitiil*i* r'*. aihl man\ \.l^n•Il<*^ nf f.m.l « dHtaim'rH an* in noiiriM* of 
Histallath ij .i?mI i.ir^r output^ of U*nl«-- .ir«* ohtaimnl Injth from 

Ow^na nun hiiH ' .iiul fro;u ot l»rr ** 111.1 lit*r umt imii Inia'** 1 In* »h \< lop 
^viit^f noMhnim.il ft.r ** 11 * • t ;•l.l»^^ miking' Ixinj^ folUtwod 

with jn'aT intfU'-'t ,iinl a f.t«‘tor\ ih n»»\\ iii •♦•urp*«‘ »'f iTrttUMi in ihia 
<»*untrv for .1 lar^** priuluMnMi of sln-rt i*lii*'X hv tin* 1 * 011^111111 niHhod 
III >u« «'(*'*hfui UM* in M*‘l^iuiu 

(•as liroil furnan'S aif r.ipnlh n pl.o uitf tin- iiium oiummu’aI dinat. 
vo.il timl furnai «-s III all• t i'*ns of 11n-iinlu-t r\ lia ii-asr of output la 
in t.-^s-.latm*; hiilli'-r im-ltini' r.itiir. * in l.uik fniii.o* * aii«l <pm’k«*r 

foiiiuls {\Nith < oii>i «pi4'nt liitfln r ftiuiulim: !• mp« i.itun •*) in po1 fiii 
miM-s. uimI til'- ««'«*in‘mii al prtHlii« turn aiid <oiitr<>l of 1 Ih-m- hi^lmr 
t«*iiHx'iatur*-s I** r<**i\mi» io’n li .iitMiinm fr**ni furiiatc «-ntiiiM*i tm. 
loa o|H rativi* fiiinao->*. \Mth to tin- St^ in ftirnaia*. iin* 

•li'i I'V .1. A. Atkiii'iui,' .m.i att.-i.th.n to llm 

\i‘rtital oM*r }ton7.t>iiial r»H op* i*»t"r pa-^'Uijr**. Ni-ry » onsuirrahlo 
4 1.iihis f«»r «*hoiiiN' 4»f furl 1 i'li'iiuipt i"?i an- nunlr f<*r tliix fiiriiar'O. 
It i** ih'-irabli* that “oim- «*taiular«l m^-tliiHl “f «ompanii;i fm-l <oiiMiiiip^ 
tioii With Mlas*i prn.lm‘'«l xliouM I**- .iil^iptMl At pr* 't-nt it n» niM-4*rtaiii 
wln-tloT liyur*-* of fiu-i • on-uiuptlou pi\<'ii r« iat** to hat4 h im-lti’d, 
ula-"* pr<Min«ri) •jl.i*-'* <lia\\ii fro* 1 ’he p*'t. or (iiu-*ln-«l ^lasK made. 
Inforiiuitioi! of vahii* \\oul»l In* i;r.»n if th*- fin-l «-onHtimption 

piT ton of t»|a *0 bat I )i lia It < •) a in I tin- < 1 <in | ■• *-lt loji 4if t hi’' bat« fi (W ith 
j»rojx>rtion of iiillrt) •*TaT*i| 

M W Trax.-rs.i.-s4 riU-' a L*'*'- tioil fuTij.or III whuh «oj< r<'d jx>tB 
«irr »*»-t in M'parati ar^h*- arr.ii'i:* *1 m paii’* ‘ui *'jtlnT ►nh- of tin* ^un 
prinluMT Thr jra'* «-iit<rii*ti throuuh i\\o in froiit of the [»oi 

1 fu» H’fomiarv iiii ^ I’l* liA'* In hiw ♦’ ' i*ott 4 mi <»f iIk* jxit, <’oni* 
bii**tn)n taking phua* in tli*- an h 'u front ot th< j*o1, iiial tin* ]ir«MliirtK 
of roiiibu.'tion pa'isinj* rouinl th' p< t .nul out thr4»u;*li .1 fb|o iii 11 m* 1«»p 

of tin* arch. With rr-i-tai M- t»ia^s^■^ s^hnh an* <btb< ult to found, u 

lii^h 4pia!ity of pliiKH obtained arid tin* irio-kmi! of tin* front «tf tho 
jxit. *j^‘hn'h in a fairly frp'jii* u‘ 'fiusi* <*f 1 o-»^h of jii’itH m furnaroH 4»f Ibo 
u-viial t\|»e in winch th** front of th*- [h-i i** m^t hoat*"!. was avoidetl, 

» J, Srje. aUus 7VrA.. 1019, 8. UM. 

* J. Soe, QUut TtcK., 1919. 8» 70; J., 101)9. TkuAt 
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RBPOR‘19 or THK PBOORESS OF APPLIED cifRMIBTRY. 

ThiH rovoTsjil of tVe more usual <lirertion of How of tlie biases through 
the furnaee appours to he cnpahleloftextension to recuperative and 
regenerative furnaces, ami as a Ir>nger pot life is ulitained it should 
receive the attention of fiuiuuc engineers. 

N. Kenner ^ iliscusses the ust* of (5^jtical pyrometers for tlie tempera¬ 
ture control of glass-furnaces. Ordinary thermo-couples were found 
to he unreliahh* for the purpose, hut satisfactory results werV obtained 
by the us** of an optical pyrometer of the Ibdhoin-Kurlhaum type. 
In the writer's **\p«-nem‘»* it lias he**n fmiml possilile to obtain satis¬ 
factory control by th** use of propeily [»rotcctr‘d radiation pyrometers 
in conjumttion \\ it h n'coMlers. an opt ical pynnneter *mly being nec«‘ssary 
for exaet measurem**nt (»f th** tem|M‘ratur** of the glass at any moment. 

(\ S. KenmTaml It. KiTguson ‘ inv*‘'-ligat«*d tlu'^Mc.iMonal oceiHrem^ 
of imikiness in <i'iliim l*a*l ghj^^rs .ind c*insid**i that it was dm* to 
the <‘atalytie action of small piopoitions of sulplMt** and chloride in the 
im})ure Itussian potash which w.is us*‘d < ausmg ihi* s«*paration of ( louds 
of minute crystals of cristohaht** W K S 'rmncr and .1. I). (’ati- 
wood ha\c previously suggc'^tid that th*' pi*'«*'m<' *d tlicse particular 
impurities was liahh* to pnulucc * lomly gla^-;. hut tin* mw ohservation 
witit the sugg**stion that Ih** nulkuu*ss is du<* to * ri*'tc)halite thrown out 
of solution is of particular interest, altlioiigh tin* possiluhty of this 
formation *d crist*>haUte at t*‘mp**ratuns of ICiO KHMi (’ is scarcelv 
consist*‘nt with Ki'iim r's «»h*'Ci\.itnms *• on tin* stahdity r**lations of 
cristohalite and tridvmitc. 

hi. W Washburn ' t racc" tiu* Lio'en **oh>ur t>f a glass made from iron- 
free materials to t he absorpl ion of iron from the fui nac** atmosphere. .\s 
a remedy the use of iron-fici'bru ks f*)r lining the fuinace and tin* water 
<*<uding of any iron used in t he int*'rior of tin* fm lun***, is sugg**sted Tlie 
furnace used ajipears i*t hn\** been of p<'culiar ih '.ign. with iron burners, 
a change-over to (lav Imnn'is < imshlerably loducing the obser%'cd 
coloration. K. T. .Ml* n and K (J. /les'^ discuss tin* role of arsenic in 
glass-making and con^idt'r t hat the major part of it n'lnaining in the 
glass is present in the quiinpievah'iU *M>ndition 'Their analys(‘s show 
that fronitlt) to *»f the .\rs**nious o.xide added is lost by volatilisa¬ 

tion. and they suggest that a p«>rtion of it is oxidise<l at low tempera 
tures. the product *lis8ociatmg slowlv at higher temperatures into 
oxygon and arsenic U-ioxide. Tliis is in ctmfonnity with observations 
made by the writ**r tliat under certain conditions arsenic will act as an 
oxidising agent. 

M, W Travers” suggests that (Mmsiderable advantages may be 
obtained bv grinding the eullet and then thoroughly mixing it with 


’ J.. 11U9. (iS'Jc * J. .I»er r,r«m. .s"or.. lUIi;’, i, 4aS : 10r»4. 

‘ J., 1017, 3S7. • J. -SV. Tech . HUU, 3, 124 ; J.. I9U), 722.1. 

^ J. .-Iwitr. C'fram. See., 1918, 1, 037; J., 1919. I37 .a. 

«# J, Amer, tVom. 1918, 1, 787; ■/., 1019, 2rv4.4. • J., 1918, 235t. 
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thi* batrh AtU’mi»*n (itixrieil t<* th*- tin* jiliono 

inrna n'latni;: to tl»*‘ •■.»pJs m ♦.•las'. \i tmu!« ilurin^ 

th«' working of a of na ta! Uiv » “iim > utul t«‘ina)ii4 *’ cor<i\,’ 

b>it i| iK-t.iHittisa]!V In'iuna'x a«jatti >m a ugiaikiiM«‘ lituitlier 

'rruvtTs that tio'' mas />« » jjoii aiuf Nhoii)4l 

nM4*lN** attention ft«*Ui »li\»'•♦i;:atoi^ <•{ ti.*- U)-a\noit <*f mlUtidA 

N I* *“ «1« al- al! % w .t h s.»n'o:s la' 1 t« inhi*;; t4» j»roii\u*i* 

IU)U'ln.msoiroti*'t''^ I’IoIj; j \ at iiia*i* It •. *vt» *1 tliat tin* 

umir »){ tlif l-al.l (v aJal nlt.i .in\M.\>anl tliroUfth 

tin* ftlMl'li' inatnia! \ '‘»;all\ tia- niU.'I VNa* tin' la'-t luati'niil t€» 

tilvHolvi*. till- -jiai!'- t.t.iiin;j loii-« H' 11n- ao* a-K tiual jh.Mioii iHitkiti|2 

lljo u|*|»4r I'art-* u.Hir -lih * I'l’." atal ♦•I l)ii* (h'ltsity 

wa- aratiiii^iS ... »i i*\ 1 m- t iMuiiiattNf 

hy "t iril t»ti rio* at t »i»M nln-«l »«'‘Sl' I 1 «• «•! *•'« l \ • <1 at ah i hi rT ha 4lill|4* 
’'t .ijj*** "a h'i ijr.ii ti' Im hit: t lati f*)Uhtl •'U' ',*« ii«l«' I hi 'la icjui'l w >t li •! t all 
of ula-''^ of lowrr nf*aMi\« ih'h\4lian lh> •'Uf OM.iiiijnu' *'-* ]H>|tttlttK 
«l«iv\h frthu <-.i« h ^r.uii t>i!nr fa^tta-* -lu li a- '‘•'Uhaai nf (Ii4' |K)t ami 
tlh- \olari<Jlllori i.f II ttahl l-t*' of tla l-ati h an- I oiihhIi-P'iI to lx* 

of iiijj'oitatii •' 111 till ir •-{'••? o!i lioj'jMt:* ta ji \ I l-a wntor 

woiilit niipha-'i'i' till- iinj'ort.il.''■ of r f"-ih'iih:; t« tn (n-rat iiri*M ill 

li->M-lili.;; tin- li!:-- t.. i.ifhi.- t|.,- I . t. tfUi h. lU |Toilhr**(l by 

(fltTi-li-iitial mrltihi* of ..lull hi'.'f t'h* tit ' 

** m a f\irt!ni pad'll ilt-'-itn^ jiaiif!*'* i<i i tioii vMp'oub 

1 1 lifi- o<- 4 'UI l 111 t! Hi ■jia-.-' as I .ill -tola- I '.i^ * ’i -t oh* - i 1 oW U allH 

♦ » It Mill it loti ‘•t o|M'S a* 1 i'hIi h-„* 1 1 ' t hi II • *1 IL'1' ‘ ■*' I ii I« I ! I. III! if ll\ !fiUT4» 
'''•(.[ill a! ••X.lllHIiat toll ^llhll! a II it «■ 1'' fouial < - li, V ll. -11 it,i ' lil< )l oTlpliat 

fi*iin *li-t;tt lii‘ii fra^^iiiihts of thi- : "t |oi i h-k l aaKi I'.alilt ‘■lom-H 
fouiaf to l'«- alliiost iih..maol\ hfi!ii!l*'l i >1 aiaf ma^ i oliiHat 
of a 'on of UIII liali^'i ll I|iia(l/ -ymouiniiii • 'a\ir of IrMlvtlllti' or 

t ns(4ib.ilit«*. or if th*‘ .11 h '*ioa)i H ma v Ih- . • n, | !• 1 1 1 \ < iih\i-rt^-il to 

tn<ivimti‘ or 11 i-^tob ilitv V l>at* h -l<.ii*- 'i-iia’i Is sUMouiab-il by an 
aura, anil u'l-ni-rallv b.i'' a ‘ tail al~o of alas, of !o\s4 r n fr.o tiv*- imb*x 
than the ImmIv of th*‘ KlaK- '1*1 n ' tail ' i- .ibs.Mit m devitrifh ation 
‘•toiH-< t’rown lirops are Hm* to ti.o faiiwi}.' into tin- ahos o^ ifrofiH <»f 
fusvd or rorroileil inat^-nal front tlif ( r*ivMi of tla- fnuiai*- In tio' i-hw 
of a sihra erown Mieli I'artiihs mualK (on**! ' « t laiher iarye cryKtald 
of tn^lviiutf*. 1 )*?viinfieatloii -^oti* - .ir** >. ii‘> »-|'h»'iu!itn‘ iiiifl inuy 
eori-4i*<t of triflvniite, enst^ibalit*-. • bariiHii 4ir )**a<i Hilierite, 

aer4>r*fjn;; t«i the iiat me a lal • 4»ii i po-if i«Ui of tla- bat * h I’r** j*<*l balani'injj 
4>f the bat4 h or “JM-Iial h* at tndtiiu-lit will |4-4bi44' t to'’ il.ibilit y to thc 
f44rniation 4»f the**#-* st4*n*-* in a j-attnular ;/lass 

Tin ‘i.itin* a<it|j<4r *■ '-other wit’n the iihenoi • n.» nj devitrifi- 

r>;4ire;n. l‘*3 

** *f. intff. I'tTfun > •( . I'.ilH, I, .Vil ; ^ I'll'* T3S 

J. Am^r. . liiH*. Z, -*j 1 , .VdM. 
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UCPOBW OF THK FIIOOBKSS OF AFFUED CHEUfSTKY. 

cation an<l rcf<"r» to tin' |)uint tlmt tlie composition of a glass must be 
Bucli tliat it tlocH not become supefiiutsrated witli any components at 
any temperature at wliich it may require to ijc maintained. To pre¬ 
vent crystallisutioH of silicates a gla.sij^nust be cooled rapidly to a point 
where the crystallising power of these substances is negligibly small. 
In a glass whieh is to be reheated for working or annealing, the up]>er 
limit of temperature at which d«'vitrili<ation can occur is niqmrtant. 
This tem|H'rature is determined liy maintaining a piece of devitrified 
glass at a certain temperature for I lioiir, chilling it ra]iidly, and exam¬ 
ining it. This is repeated at successively higher temperatures until 
one is found at whieh all traces of crystals have disappeared. The 
moulding tenqieraturc for a glass should be slightly higher than that^ 
found by this method. 

M. laiekiesh describes methods for utili.sing spectral analysis for 
the development of coloured glasses, t'hemical I'onsiilerations may 
alter the prediet.ions baseil on computation, but the procedure outlined 
will form a working ba.sis. S|)eetral analyses of some fundamental 
coloured glasses and some simple combinations are pre.sented. Cobalt, 
wliie.h is eoinmonly used for blue gla.ss, transmits,a deep red band also, 
but if a cobalt blue is combined with copper bluish-green, the latter 
absorlcs the red and an exei'llent bine glas.s is obtained. It i.s coihsidereii 
in .such cases as street-lighting glassware undesirable to "decolori.se” 
the glass by the. luse of maiigane.se to neiitriilise the green tint due to 
iron impurity because of the coii.sequent rediietion of the transniis.sion 
factor. In developing a eolouii’d glass for a specific piirpo.se it is 
essential that the illiiniinaiit to be used slnnihl be lonsidered 

Ol'in Al, (il.AS.S. 

War-time elTorts to introduce the maniifai t lire of optical ghnss into 
America were I'onsiderably as-sisted by e.xpcmnental work carried out 
by the stalls of the (leophysical Laboratory and the Bureau of Stan¬ 
dards. C. N. Fcimer *'*and N. S. Williams and Hand deal gener¬ 
ally with the procedure necessary for the production of homogeneous 
glass. Blotch compositions for various tyjies of glass arc given, and 
the precautions necessary in founding are referred to in detail. A small 
quantity of ammonium nitrate wrapped in paper, immersed and held 
near the bottom of Jthe pot by an irqii rod, is stated to be sjiecially 
suitable for ” plaining ' optical gla.sses. The technique of the stirring 
operation is discussed in detail. Well-burned fireclay stirrers, ojierated 
by a inachine-driven water-cooled .stirring rod, are used. At the end 
of the stirring, the clay .stirrer is drawn to the side of the pot and held 
there by an inverted I’-bar ; if lifted out of thy glass its removal tends 

“ J. Krunkhn Inst.. 1!II7, t84. No. t. 

** .tnur. ('intni. ,s\k-. llllll, 2, 102; Itlttl, ffiil v. ’ 

/bid.. 422 ; J., IDltl, 032a. 
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to priKluce jsirin* HViiin r uoU t4» tm- n4H4*w4Hy f»f 

tioii to <i«*tHil> 'DiV hol«' niUM In' tr^Nt^^i a lar^t* m'jiK' 

laliorAtory o{n'nith>n in unlor U» «»liiain tin* not csKArv <|iMlity hiuI niii* 
fnrinity of pr.aiint (i \V Mo^n fixnn i xin r»in*.*ntal work tiiulor* 
takon at thooptnul plant ot lli«* t'S War linluMrirH iioanlaiif;* 

that tin* tinu* r4*4{Uirt*<i t4> *' " a |H>t >>f ul i miiplrtoly 

inav lx* ro^iuvtl U> hoiirt* Iin « oiniiioth iiii' a^* as tin* |N»t ia 

half fail t)f iHoiti'i) plus's in'^tiMitl of \Miitiiiu tii'Ml i-> full anii (Im* inoia) 
piaili *rhr tno<lil')i .itioii i> oiirli a i«'\oluti \ oti«*tliat ah hou^ll 
sati^fat tor\ pot*> of \anoU'> t v {n>s of a!< ''tali «1 to liavt' In <'ii iiiHiio 

i>v tii<‘ iMi'tlMMl. tin* pri-'Oiit \\ri1*-r n4o\iM ih ' < an o|miim>ii t»ii ita 

Mtuntliit'S'. NMtlioiit (oniparitt;* tin* '^1 nrral onahtN «ih(l Imnio^'in'ity 
Ilf tln^l pPHlur^al with tltat inail<‘ uti(i«‘r tlx- nomial prtHodun* in 
Kurojn* If tin* (laiiii'' iiiado for it ar«‘ siilistatitiatni hv tin* |•^•Mhl(t)on 
of {.thiMM LMpial III <|iialitv to tliat of linti^h oj>tt< il i^lass tlioii ii yn*u1 
•‘I*'!' forwanl lia> Utij luat!*' Imu thr \srit«t i" niah r th** ini|»rrssif»!i 
that tin* qu.ilily of Atih-rnait war twin* o|i!MMi ;jla’*'- l* ft inurh to Im» 
<l«*‘<iri'(I In this ooimtr\. |*roj£r<ss in tin* pioilinMo.j of all !%’)*♦•« of 
oplual iin halttiLT tho'*<- i*f oj.U'al |'toj*4-!l n •» Imn Im‘«'|i 

<'<*ntinU(niH ilurin^' Ou* \»«n aii‘1 tlx l^riM^h o,.tj. lan v.jM now ho rom 
plftoly inil» |n*!nh nt «»f fou-ixn -iippli. ^ 

S< U \ 1 im \Mi hi 1 MI'M I so t »l \ssVVAhl 

Tho Miajonts of thv piohl* itt*. ih\oi\«4l m tlx- larpi- K<ah* jinMliiotion 
• t In *‘i' t \ |M*s *» f ^lla ■*'>\Nart lia\«' 1»** ii '‘'InwI t In,1*11111 s' ''prakin^, Um* 
it'rrhaiiital anil ih<*iiii<al •lui.tiiiht\ oi hona' piodmrti ialniratory 
j:la-*sw tj,. >atiHf.i4‘tor\. hut jt •ii'^iiahh to «iir><t i|m* attnitmn *if 
tiianuf.i* turtTs to *•111 li iix*i|Ua)itU '- of t hii Kix flu* to iin« \» h hlouin^t, 
4is Miav «aa<o hnaka^*- \\}n*n. for in-tari*^' a vv it> r hlh‘H Uakir in 

hftr.l 

W K S TuriM-r arui J M fauwotnl *' m a < luitmuatnui of tlH*ir 
work on th»* r« instant projn'rti«*H of rlit natal jiiaK warf havo « \aminni 
the effect of teiii|)rrature on the rati* of ^ifiioHion From h frnen of 
rare fully eontroiled lestn it js -hown ihat in all faM*s t In-^corrosion 
inen'AxeH rapidlv witli nne of ti'tiij-'raluo* Witli wjit*T. th«* dl>*^oK'ed 
inathT iH doiihled for eueh ri*M‘ of o <' Is-tw* ?. ‘ft andhf» (* , with 
2.V H4>d]iiiii carbonate* th** attar ^ was di i»t . i fo^ lac li nw of 
Iwtween titi" and lUtt ’ , but with i'S ion hlohc-lo-id the rate of 

inrren«C' m chemical action witli teinjw laturc- wa« di“tin‘*tly lem* limn 
With water and alkali. • 

R f». Sherwocxl *** •*u^l,:eMs that the na^-oiH evolution when glann ta 
healed iH of two different kiiwi**.•viz , that rehultni'j ffo» i ud«orption. 

.I.ior r.r.OM >4-*. 2, Mo. . 11 * 1 ;* tOM. 

J .sV. 7 fr/,., I'llK. 2, ;fM» . J . I 

»' J. Am<r. Cfum 8*je . ftdH. 40, lOI'i J., J'.iltJ, IJa. 
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OF THK PROORESH OP APPLIKD CHEMISTRY. 

which in readily removed at i<*mperaturc*s below C., and that due 
to a decoiii|) 08 ition of the glass itself. ^ Xhe latter effect becomes import- 
ant at 4lXt'-50l»“ t'., disponding on the natvire of tlio glass. The decom¬ 
position ])roduct.s arc carbon dioxide and monoxide, liydrogen, nitrogen, 
and water, the latter being the principal |>roduct at temperatures near 
the softening point of the gla.ss. In heating a hard glass vessel which 
has been annealed at WK)'('., there is little or no evoUition fither than 
that of ad.sorbed g.is until after'this annealing tein]ieriiture has been 
pas.sed. 

representative ('oniinittee foinieil on the initiative of the Society 
of f'hemieal Industrv ha.s i-onsidered the question of the Staudaixl- 
isation of f.aboratorv tllassware. Important recommendations are 
made in therepoit of this t'ominil lee with regard to the dimwosioitf 
of pipettes and burettes and all types of mould-blown apparatus, and 
tlieir general atloptmn will be an advantage to both maker .and user. 

. Aiiin'dliiii/ 

M. W. Travels lefers to the dillieillties pieseiited by the annealing 
of sidentilic glassware because of the huge bulk for small W'eight 
which has to be dealt with .\s the goixls must pas.s very slowly 
through the Imt part of the lehr, large lelii accommodation 
is necessary'. 4’he use of gas-liied lehis is reconiineiuled, the fall of 
tem|ieratlire being controlled by taking away the hot ga.ses into a flue 
through openings with imnable dampers Hesistame gla.s.s, it was 
found, couhl be ienio\ed frmii the lehi at ,*1(MI t'. S. Kliglish and 
W. K. S. Turnerha\e a.scertained the eOect on t he .innealing tempeia- 
ture of variations in composition of lime-soda glasses .Vs the pro¬ 
portion of lime increases, the annealing temperature also rises. The 
annealing teinperatlire of a glass with l.'i 17”,, of soda, 7-9'’/(, of lime, 
and about 7l"„ of silica will be between and 51)3 I'., that of a 

.glass with 13",;, of soda ami ll'b"o ‘’f tittl ('., whilst that of 

a glasarwith 11% of soda, 17% of lime, and (iO‘% of silica is 613° C. 
As the same authors have )ireviously .shown that an alteration of 
5°(.'. in Jhe neighbourhoiHl of the annealing temperature has a large 
inHuenee on the speed of annealing, it is obvious that proper adjust¬ 
ment of the lehr to the particular glass is of great iinportanee. Troubles 
from defective annyaling most frequently arise where a compromise 
in lehr tem|)erature is adopted and glas.ses differing in chemical composi¬ 
tion are passed through the lehr together. 

\V. P. White*- in a continuation, of inve.stigations on the s|)ecifie. 
heats of silicates, has determined the mean sjiecific heats of cristobalite, 
anorthite, andesine, albite, microcli/ie, wollastonite, diopside, mag- 

\ y.l^lO. 280 R. •" J.. 1918, 235t. 

J. Soe. 7Vr/i., 1919, 3, 125; 1919, 722a. 

=» .iHicr. J. Sei.. y»19. 47, 1 ; J., 1919, 140a. .See also J., 1909, 1127. 
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uc^utit KilicAt4e uinphib«4i‘. uud inagiu't'iuin Mluut** for eight 

iniervaU ranging fixmi (► 1^**',*<' H(*<i (' fh** nnan M^koiafir 

hortti* uf ttiUca ant) tht'M* ^ih^aU‘'»- \ia- also iU*t4‘r!iatUHi in the giaMV 
fttrm, aiui it was foiiinl that tl^ '■]»»< ilw hi at of tji** ;;lass in rn'KItMii 
grtat4 r tluin that of the 'I’h* «Mo|>tio{is 4 h< inn'll in the 

glass«*H ( ontaiiiing •‘ihIiuiii and I'tita^^iMin aiul tijijjht In* (•onn(H'te<l willi 
the fa» l that tiusi- Mihst.iiHi s t« ii«l to hii;h expansion roellieu'lit n 

t4» glassos in wliii !j tln-y oi i ur K<*r ifnarl/ and silu i ^.-lavs the valuoH of 
tin* llitetNal loat- satisfy th.- i\j!is^jons 

(Quartz u n ihkhkbiI 

Sili<’a -jlasH n*ln7’^ • «f(N«i|>nO 

^ K 'rdlot'on “-^jn ii.\. vi jo.-t »r»y tl..' olation ImInm*-!! i iie |>h\Niral 
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«oni]'*tiind JNa^t ).3f*.it I.TSd)j w leidu.itrd \ htne soda gh»»v4 eorrrH- 
)'‘*ii'ling ni riNa^O.'it'at MaSd is tlanfoi.* coiiMdirrd to In* »i solu¬ 
tion of t mol. of liNa^t I,.'J< 'at lo mol- of Nji,t >.2Si()j, «iul 

1;^ mols of SiO. ami .• liighrr n<liing point glas^ < orrrH|Hfnditig to 
,\a_,t)t atl.ilSiO^. a solution i,i I mol of 2Na^t ►..'U'a(>,7Si< >j. I iiiol, 
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of an\ of the SUggr^ted »omp.»UInis 

** J. Afnrr t'/rvou . l't|N, | |*Ja. 
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UIilFIlACTOKlKS. 

Hy W. ,i: Ukks, K.l.C., 

Ih'liitrlmi iil of Ri-lTiirlnri/ Mnli'nnh, l/nivi’mitii nj Shrffiehl. 

'I’mk vt)lui!iY o( work on rofractoncs is indicative 

of tile (jicatcr intcn st disjilaycd liy liotli inamifucturer and user in the 
|irovision of refrnctoiy inutenuls iiroi'inly sinteil for the servicu th«^ 
liave to )ierfoim. In the inetallurairal, yas. }>lass. and coke industries, 
eifii'iency and economy of i>roduction are. to no small extent ilejiendent 
tin tlie durahillty'of the lefractory niatenals u.sed. In all these indus¬ 
tries there is a iletinite need for refractories which will lielter witlmtand 
the severe conditions imposed hy hieliei fmnace temperatures and 
increasin)' output Kspecially is this the case in the smelting of steel 
and alloys in the electric furnace. I’logress in the design of electric 
furnaces is very largely dependent on the piovision of refractories which 
will adequately perform the service asked of them. ('o-o]K‘ration 
between the reseaich worker, the manufacturer, and the ttser is the 
first essential to progless, and this will be a.ssured in the Uefractories 
Hesearch Association which has been formed on the initiative of the 
Refractories Section of the t'eramic Society. I'nder the direction of 
Dr. J. W. Mellor (from whose laboratory at Stoke a great portion of the 
refractories research in this country has issued) an organised scheme 
of lesearch on an adequate .scale is to be proceeded with immediately 
It is vitallv neiessarv that this .\.s,sociation should receive the whole¬ 
hearted support of the makeis of refractories so that funds may be 
available for the complete progiamme of work which has been majiped 
out. The Department of Seientilic and Industrial Re.search is supjiort- 
ing the aeheme to the extent of doubling all funds subscrilwd, and 
although this is not such generous assistance us has been accorded to 
glass research it should encourage the manufacturers to avail them¬ 
selves to the fullesU extent of this opi>ortunity to obtain the benefits 
of collective rc.search. 'I’he (Jla.ss Re.search A.ssociation also projjoses 
to undertake research work into such refractories us are necessary 
in glass mamifacture, and to carry on the work initiated by the Refrac¬ 
tories Research and Specifications Committee of the Society of Glass 
Technology. Co-operation between th»two .Associations in this phase 
of refraetories research is desirable and will doubtless be arranged. An 
extended research into the problems underlying the constitution of 
moulding sands is, desirable. Prof. Boswell’s pioneer work during the 
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the load test dfiiued by tho American Society for Testing Materials 
(25 lb. per h(j. in. at 15U0“ is of dfubtful value as failures are usually 
due to a slieariiig or rupture of the bond and not to lack of refractori¬ 
ness. In the writer’s opinion a test of this type is of con.siderable 
value us a measure of the <juulity iV the brick mixture and the elli- 
e.iency of the. burning. With a properly graded and comjiouuded 
mixture, an interlocking network of recrystulliscd silica is produced 
throughout the brick matrix oh adciiuate burning, and this gives 
satisfactory strength and durability to the brick at high temperatures. 

1j. Dauphin ' conlirms that the ettect of iron oxide on the. refractori¬ 
ness of a silic.i brick is much more marked in the presence of high lime 
or high alumina. 

('. N. Fenner-'' has aniplilicd his precious work on the aiabilit^’ 
relations of the crystalline modifications of silica. Methods for the 
iilentification of the dilferent forms ale de.scribcd and discussed, and 
new cxi>erinicntal work is considered m detail. The .sluggishness of 
the inversions between tpiaitz, Iridymite, and cristobalite calls for the 
use of melhoils of investigation giemg definite a.ssurance that the 
modification found is that which is stable foi tin- given conditions. 
.Much of the argument against the validity of Fenner's conclusions from 
his earlier work on these stability relations has been ba.sed on the fact 
that the transfoimalions wcic idiscivcd on sejiaration fioni a particular 
lliix (tungstate of soda) and on the observations of l,e (iiutelier and 
others that tridyniite is an iniportant constituent of those portions 
of a silica brick which have been at temperatures above 1480° C. 
ill iiulustrial furnaces. Fenner's earlier conclusions aie considerably 
strengthened by this new expeiiniental work. At temperatures above 
1I70°J;10' t'., quartz, tridyniite, and amorphous silica have been con¬ 
verted into cristobalite; between 1170° and 870’ri;10H'., quartz, 
'cristobalite, and amor])hous silica have been converted into tridyniite : 
and below 870“('., tridyniite, cri.stobalite, and amorphous silica hove 
been converted into quartz. 'I’hese results, aiul the observation of 
,1. B. Ferguson and 11. F. Merwin “ that the molting point of tridyinitc 
is decidedly below that of cristobalite. place beyond doubt the fact 
that (at any rate under all normal conditions) at temperatures above 
I k'<0° (’., cristolialite is the stable form of silica. 

From the ^Hiint of view of the maker and user of silica bricks, it is 
desirable to have more definite information on the extent to which the 
sluggishness of the rate of inversion of quartz is modified by the pre¬ 
sence of particular fluxes, and on tJie effect on the behaviour of the 
brick of the presence of those fluxes. Accurate observations of the 
works’ bi-haviour of silica bricks containing .all or much of the silica 

‘ Hull. Soc. dc rind. Jl/in., 1018, 18, 137; J., 1910, I36a. 

^ tt. Soe. aUiM Tech., 1919, 8, 118; J., 1919. 122a. 

• .4mrr. ,J. Sci., 1918, 46, 417; J., 1918, MBa. 
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ticlfs in each group })cing determined by aieve analysis (using I.M.M. 
standard lawns) and elutriation. • 

In using a pug-mill for the preparation of clays, over-pugging 
may cause unsouifdncss by the exees^ii've introduction of air ; the blades 
of the pug-mill should be set so as to give the maximum soundness to 
the tempered clay. Jl. Spurrier describes a simple method for the 
determination of air in plastic clay. A sam])le of lilter-pressed (day 
was found to contain 9-Gl% (by vol.) of air ; the .same, clay after pug¬ 
ging contained 9-88%, and after passing five times through the juig- 
mill, 13-8% of air. 

(li.AS.SHousE Pots and Tank Block.s. 

'I'he development in the use of gas-fired furnaces and the iftte.saity 
for the use of higher founding temperatures for producing resistant 
and other glasses and for increasing output hav(! resulted in focussing 
Uittention on the need for improving the elliciency of the glasshouse pot. 
In the past, too little attention has been given to the. physical and chemi¬ 
cal constitution of the. clay ])ot, but a determined effort is now being 
made to solve the jiroblcms involved in specifying the idiysical and 
chemical properties desirable in a pot for general use or for a s))ecifio 
])urpose. The Refractories Research (Joininiftee of the Society of Glass 
Technology have published provisional specifications for the raw 
materials for use in making glasshouse pots and tank-blocks. The 
provisional specifications are based on the best present-day practice, 
but appended to them are a series i.)f recommendations and suggestions 
to both maker and user with regard to processes of preparation and 
treatment of the raw materials which may lead to the desired improve¬ 
ments. h'or the making of glass-pots, three grades of clay are suggested. 
Grade Ill. ajiproximati's to tin' present average supplie.s of raw pot 
clay and glass-pots, and Grades 11. and 1. indicate superior com positions. 

Tnnk blocks should have a physical .structure which will resist pene¬ 
tration and a composition which will result at the temperature of use 
in the formation of a chemically resistant skin on the surface of the 
block in' contact with the glass. It is suggested that they should be 
made from— 

(rt) An aluminous bind clay containing little free silica, 36-10% 
alumina, le.ss than'2-5% alkalis, and'less than 4-5% of total fluxes 
and with a low sintering temperature and a refractoriness not below 
cone 31. 

(b) A base clay containing 25 32'^(, of alumina, less than 1'4% of 
alkalis, and i-0"/o of total fluxes, and not less refractory than cone. 31. 

(c) Grog made by mixing (a) and (ft) in a finely ground condition, 
tempering, making into rough bricks, and burning to cone 14. 

J. Amer.Uenim. Sue., 1018. t, 710 ; 1910, 2, 490 ; J., 1919, 176a, 633a. 

J. Soc. Glass Ttch., 1918, 2, 272; 1919, 8, 1 ; J., 1919, 137a, 463a 
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The specifications received the general approval of the pot-clay 
suppliers, hut tlic suggestions and lcc»)mmendations have met with 
severe criticism, as it is considered that clays of the compositions 
specified for the higher grades arc unobtainable, and that to comply 
with the general pliysical rcfiuireinents of these grades would necessi¬ 
tate the scra])ping of the existing clay-works plant. There is no doubt 
that to comply with the (Irado I. suggestions will be difficult, but 
although it may be im])ossible for an individual pot-clay maker to obtain 
the nee.t'ssary clays from his own resources, it will be possible to approach 
the indieatotl comimsitions by the blending of clays from the known 
resources of the United Kingdom, or by the purification, and subsequent 
blending, of clays by mechanical or other methods already available. 
The provision of plant necessary is purely an economic questilfii. if 
will be to the advantage of the glassmaker to pay a higher price, if 
such is necessary, for clays, pots, and blocks which will have the required 
increased efficiency. 

Both in this country and in America, increased attention is being 
directed to the making of glass-pots by the process of slip-casting. 
The method of sli])-c.asting devised by Weber has been in satisfactory 
use for nearly 20 years it\ (lermony, and there should be no great diffi¬ 
culty in adapting similar methods for use with British fireclays. The 
characteristics of a casting slip depend on the grading, proportions, and 
composition of the raw clays and grog used and on the nattiro and 
amount of dcfloce.ulent used. Its viscosity should be such that any 
.settling of the grog is avoided. 

K. II. Riddle describes a plant used for the casting of ten pots of 
5 cwt. ca]>acity per day. To determine the viscosity of the slip, a 
flow viscometer of 1 gallon capacity with a discharge nozzle not less 
than I in. diam. is used. In the AVeber process, the viscosity is com¬ 
pared with a standard, by measuring the current necessary' to drive, 
the agitator freely in the mixing vat. 

J. W. Wright and D. H. Fuller in dealing with the casting of porce¬ 
lain glass-pots, give details of the composition of the slip which gave 
the most I satisfactory results. They consider that the sp. gr. of 
the slip should be between 1'90 and 1'95, and that the best defloccu- 
lent is a mixture of carbonate and silicate of soda in the proportion of 
3 to 4 ; from 0-20 to 0-33% being used. B. J. Allen in discussing 
the manufactiirc of glasshouse pots, describes a variant of the Osmose 
process for purifying the clays used. A vacuum casting process is 
used by this author, rendering unnecessary the use of a core to the 
mould. The defect in pots made by this process is in the roughness of 
the interior surface of the pot. ' " 

“ J. Amer. Ceram. Sac., 1910, 2, 647; J., 1919, 766a. 

« ibid., 1919, 2, 8S0; J., 1919, 766a. 

•• J. So».,Olau Tech.; 1919, 8, 78; J., 1919, 720a. 
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E. A. Coad-Pryor desoril'oa oxppriiiuMilal work dosif^iipd to dotor- 
iiiine tho iiicclmiiimn of tlie rorroslon of ylasa-iwts. tarrii-d out at tin- 
National Physical Laboratory. It is .baliiccil from the results, that 
the corrosion is largely due to alfTjision. A <levelo|)Hient of this work 
is described by W. Uosenhain it is considered that the greater 
attack on the bottom and lowi'r part of the sides of itu' pot is due to the 
effect of the circulation set up in the molten glass, there being an ul•wa^l 
flow at the sides of the pot and a downward flow nearer the centre. 
The marked effect on the rate of jmt-attack of relativelv small changes 
of temperature is emphasised, and it is suggested that it would he a 
simple matter to determine, for any gi\en gl.iss and any given jait 
material, a curve connecting rate of pot iitlack with tenijicrature 
’he pil^oiioo of (U‘{<nts niul vanatmi)'' in tin* tnxtun* of ]H>tn wan 
oxaiinnod hy moans of X-iavs, In an pnt. iron compountls 

show as (lark spots a^'ainst a h^ht haok^ionini of claN. lait in a liivtl 
|Mit th«‘y haw a In^ht ot*ntral O Lnun .ui'l i <l.iik« r mu Air Inihl»h*s 
ainl 4a\itii*s an* easily loonyuiM tl 

.1. (’ Hostottrr, II S littlM'rts. ainl .1 I! Koi;rii''*ni the 

removal t»f iron fioiii jilas< p<.ts (lliove n^etl for ojili<al ^laNsm.ikiiif' 
in particulail hv volatilis.itK.n liv chlonne at hit'll temperaliireH 
\Vln*r»“ It IS nh|ios>il>le to filitain pot-makm;^ matriials sunicii*nt]y 
frw from iron for the foiUMiino t>f a spet iallv eoiio-ive ^lasH. some such 
]*roee«4s mijxlit lie (le*<irahle. hut tile im reasetl p<ihi-ily proiliK'ed in the 
I ot would proiiahlv inlroduee faetoi** etpiallv or moie unions m etTwt 
i. . the tpialiry of tin* '•lass than tin* onjmal ii<tn m the jiot 

.M. F Beeehei m •'tmlyinj; heht-wiiijht f lav n fr.n tones compared 
their liehavioiir with tliat of fiill-weijilit lirehrieks The liizht-wei^ht- 
hrieks wa*re imnie liv adding ^awduM to the elav-jjioji mixture, (In* 
‘'uw-flust liav me much 1 lie same « Ih 1 1 oh the workm;; piopeitus of the 
mixture as the addition of eroe. Ai lea^t of plastic * lay was found 
neeessarv and the maximum jiraetical amount of sawdust was about 
The wei;,dit <if the bricks is eontrolhsl mainly by tlic amount 
of sawilust adtleil, the porosity of the burned biicks inereasinj^ by an 
amount equal to half the bulk v(»iuim* addefl. It is c»msidered#tbat the 
best sini'le tost for li^lit-weijj’bt brn ks determine tlie ileformation 
at under a load of -50 lb. per sq. in. Most of the li^ht-wei{;ht 

brieks exainine<l showed les.s deftvrmation than eomriiereiul fulbweif^ht 
brick.s. Clare considers that ffround cfirk 10 luesh) is more satia* 
factory than sawdust as not only does it give a more uniform product 
■but 5()% of it may be safely added. 

• 

” J. Soe. 0Uu> Ttth., 1918, 2, 285; J., 1919, 138a. 

“ IIU.. 1919. 3, 93; J.. 1910, 720a. 

“ J. Amer. Crram. Sue.. 1919, 2, 366; J., 1919, .iTifA 

* Ibid., 1910, 2, 336; J., 1919, 678a. 
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J. A, Audley has very usefully reviewed the refractories used in the 
zinc industry. Analyses are giveif of the materials used for retort 
building for the distillation of zinc in Silesia, Belgium, and America and 
also of a number of broken retorts. Jin the charge is usually basic, it is 
desirable to use clays containing only small proportions of free silica. Pul- 
verisetl coke is a frequent addition to the clay mixture; it is con- 
sitlcred that by this addition the life of the retort is increased and its 
|)ermeability to zinc vajwur reduced. The permeability is also reduced 
by extenially glazing the retorts. Where siliceous ores are smelted, 
highly siliceous clays or clays admixed with sand or crushed quartzites 
have been successfully used for making the retorts. The mechanism 
of the corrosion of the retorts is discussed, the blue eoloration being 
shown to be due to the formation of blue zinc spinel. ^ ^ 

M. (}. Babcock considers that the retorts should have a porosity 
not exceeding 5”/,, at 13()0°-1400''('. and refers to the glazing of the 
retorts with mixtures of fluorspar and zinc sulphate or of soda, flint, 
and fluors|)ar, in order to reduce their j)ermeabilitj'. In the furnaces, 
trouble has been experienced due to the contraction of the firebricks 
at the high temperatures now employed. 'I’his has been overcome to 
some extent by the use of comiMJsite bricks of refractory clay and 
crushed silica rock or by using firebricks in which both the grog and the 
brick itself arc made from selected clays and burned at temperatures 
higher than those usual in ordinary firebrick making. 

R. M. Howe ““ emphasises the marked influence of increases of 
temperature on the penetration of slags in refractories; in cases 
observed, an increase of 100° 0. nearly doubled the area of penetration. 
J. W. Mellor has devised a slag })cnetration test -* in which the slag 
is contained by a refractory ring which is cemented to the face of the 
brick under test. A method of this tyj)e possesses distinct advantages 
over methods in which the slag is contained by a hole bored in the 
brick, in that the akin of the brick is retained. 

G. A. lioomis in discussing the load-testing of firebricks shows that 
bricks which are notably expanded and overburned below 1425° C. 
invariably fail under the load te.st. It is suggested that the changes 
in volume and ])orosity of bricks between 1350° and 1426° C. give 
a reliable indication as to their ability to pass the load test and that 
the determination of these changes in> volume and porosity before and 
after burning the samples at 1400° (^. is quicker, simpler, and less 
costly than the load test. 

W. Kmery and J. W. Mellor havenhowu that the crushing strength * 

** Trana. Cernm. Soc., 1918-1919, 18, 43. 

“ J. Amer. Ceram. Soe., 1919, 2; 81; 1919, 366a. 

“ Chem. and Met. Bng., 1919, 20, 167; J., 1919, 265a. 

Trane. Ceram. Soc., 1919, 18, 616. 

»» V. Amer. Ceram. Soe., 1918, 1, 384 ; J., 1919, 106a. 

»• Gfo* Ji } 1919, 148, 619; J., 1919, 637a. 
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(ao (letcrniined by the Standard test) of firebrirks is redueed by increas¬ 
ing the size of the grog wht'n tlio j)Ai|K>rtion of gn>g is constant, aitd also 
by increasing the pr<>i>ortion of grog when its size remains constant. 
It is suggested that their is jirolmjily a elo.se relation,la'tween the Umi- 
pcrntiire coetticient of vitriiieationond ernshmg strength and that it is 
likely that the crushing strength reaches a maximum during the 
hurning of the brii'k and gradually diminishes when the hriek is in use, 

E. (’zak6,*’ in discussing the thennal conductivity and specific heat 
of refractories, suggests that Wologdine’s values for the thermal 
conductivities arc too high and that tJoerens’ conclusion that the 
conductivity decreases with increasing |)orosity does not hold generally. 
The values of the thermal conductivities between O'’ and 1000° C. of 
^hebriflS, fireclay-silica, and silica bricks are. tabulated and a table is 
also given of recent determinations of the true and mean sjieeific heats 
of firebrick and silica bricks at intervals of llKI ('. between 0“ and 
l.’lOO' C. 'I'he specific heats mcri'a.si* with incn'ase of temperature, the 
increase between 0' and l.ioii't’. being about one-third of the value 
at the lower tempeiatnri'. 

If. le t'hatelier and H. Mogitch rc-fer to the unsatisfactory behaviour 
of bricks made from bauxite and other highly aluiuinons materials such 
as corundite (based bauxite) when used in such structures as the roofs 
of steel furnaces. It is shown that these bricks readily deform at 
temperatures between 120t>° and bUtO^ ('. Although the ainminn itself 
is infusible at steel-making temperatures, it is floating in a molt4‘ii 
inagiiia, and the brick conse<iuenlly lacks that cohesion which is present 
in silica brick owing to the formation of a lattice struct lire of r»‘crystal- 
lised silica. For special pur|«)ses. these authors ha\e made highly 
refractory bricks, etc., from a mixture of of pmv calcined alumina 
with 2(1®/,, of white bauxite, luoiildeil under pressure and burned at. 

1701 )" ('. 

Il.tsic Hkku.m touiks 

The proi>ertic8 of basic refraitory maleiials which chndly allect their 
value for furnace use are their resjstaiu e to slaking, erosion, and cor¬ 
rosion. 

J. S. McDowell and 1?. M. Howe ’’ Iuim loade a series of laimparative 
testa of the behaviour of dcadJuirned ui.ignesitOH and calcined dolo¬ 
mites. Their results indicate, that to eU'iire a high resistance to air- 
slaking the lime content .shoiiUl be low and iron oxide, alumina, and 
silica not exce.ssive. The behi»\ioiir of calcineil doloniito granules 
which had been well coated at a high temperature with open-hearth 

• • 

•’ J. a<ubekucht , 1910, 62, 274 ; J., 1919, 634x. 

“ J., 1909, 709. ” Ftrrum, 1914, 1, 17. 

« CompUt rend., 1919, t68, 493; J., 1919, 76«a. 

•* BlaM Fvmace and Sleet Plant, 1919, 7, 227 ; Jn 1910, 404a. 
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slag was intermediate between that of dead-burned Canadian magnesite 
and-ordinary oaloined dolomite. A^)uce dolomite resisted air-slaking 
much less than an impure one containing 6% of silica and 6% 
of iron and alumiuium oxides. Magjfesitea, low in lime, to which iron 
oxide had been added before dead-burning showed the highest resist¬ 
ance to corrosion and erosion. These results arc quite in conformity 
with tests made by the present writer on Canadian, Greek, Norwegian, 
and Styrian magnesites. H. G. Schurecht has made a series of experi¬ 
ments on th(! dead-burning of dolomite to which various additions had 
been made. The addition of 10% of coal tar produced, after calcining 
under strictly reducing conditions, a material which did not disinte¬ 
grate after standing for two months in water. A mixture containing 
.‘10% of iron ore, calcined at cone. 18, ha<l a softening point eqlftvaleni 
to cone 31, and olfered a high re.sistance to air slaking, .\ddition of 
slags with low silica content gave a jiroduct which resisted air-slaking 
well, but with high silica there was shattering due to the invi'rsion of 
the calcium orthosilicatc formed. It is suggested that for brick- 
making it is desirable to grind the dolomite with iron oxide before cal¬ 
cination. 'I'he increasing production of basic stc'el in this country 
renders the.se results of especial interest, but if additions to the raw 
dolomite of iron oxide or other material are to he made, considerable 
modifications of the present practice in dead-burning will be necessary. 

J. H. Ferguson in using pure calcined magnesia as an insulating 
material between the two heaters in a resistance furnace of the cascade 
type, found that it formed into a den.se cake round the inner heater 
after the furnace had been maintained at 1600°-1700° tk for some 
hours. This cake consisted of periclase with less than 1^% of for.sterite 
(2MgO,SiOi,), and it is suggested that the manufacture of magnesia 
ware witho\it a binder is po.ssible if the product is fired at a temperature 
above 16tH)°t'. 


** Amer. Ccritn). Soc.. 1919. 2, 2t)J ; 1919. .">01 \. 

J. Amvr. CerufiK Sot., 191S. 1, 439; J., 1919, lOO.v 
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CKUAMICS ANJ) 1{UJ1!.I)IN(! MATKIUALS. 

|{V W ,J. Hicks. I<’1(', 

ttj llrji'tiftui If Mtili'itiih. rHtrrtitUif nj Sht'fftthl 


CKU.V.MK'S. 

Mrcil \.iliial)li' work in iciaiiiKS is in |iriif;ii‘ss in tlie CounU I’nttiMV 
Laboiatdi v. Stoko-on-'l'rrnt. uikIci- tin- iliici tion of Dr. J. \\. Mcllor, 
anil till' resoarch into tlir |>iodn('tion of satisfactory liaril |>aHli> |K>icr 
iains coniluctoil bv .Mr. llcrnaiil Moore ami J)r. Mcllor is likely (o liave 
a most important beariiiji on tlic fninie of the ceramic imbisliy of (bis 
country. For the last decade tins l,abora)oi\ has been a gieat pmscr 
for frootl, and nowhere, has scientific woik been moic icadilv appreciated 
and had a jrreater directive inllucme on imlnslrial piojiiiss than in 
the I’ottcrics. 

W. II. Yates and 11. Kllam' lia\c i ommeni iil a .stud} of the bone china 
b .dv, and in their fir.st paper survey the variations in the colour of bodies 
compounded with all possible iiii.vtuie.s in 2fi'ty vaiiations of the thiee 
ptimarv constituents—china clay, bone ash. and ( ornisli stone- of a 
lame china body. H. Jloore - in lltd.'), in ineestieat me the red coloration 
of bone china'show'cd the cllect of diminislnne anioiiiits of alkali or 
inereasine amounts of clay on the coloration of the body, and these 
authors have amplilied ihe w'ork then lommeiiced 1 he colours of the 
jiroduiHs varied from a pale cream to yi'llow and reddish brown, and in 
one case a deep fireenish-blue wa.s obtaineil (ilazes on bodies deficient 
in stone, anil giving greenish-blue and reddish-brown colours, teniled 
to craze, whilst with excess of stone the contraction wu.s hifth and a 
tendency to bli.stering was observed. 11 11. t ronshaw' ® niatle a 

microscopical study of the experimental bodies pn^dueeil by ^ ates and 
Kllam The series of sanii.les‘showed small angular fragments of 
ipiartz and a preponderance of an isotropic and glassy ba.se contain¬ 
ing swarms of crystallites, but nojnitierals having very fully develoiK'd 
crystalline forms. The brown colour of some of the samjiles was appar 

entiv due to the ])resence of^ a ^brownish glass scattered irregularly 

• 

» Trans. Ceram. Soc., 1917-18. 17, 120; J., 1918. 208a. 

* Trans. Ceram. Soc.» 1906, 5, 37. » 

• Trans. Ceram. 3 oc,t 1917—18, 17, 163 ; •/., 1918, 208a. 
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through the mass. H. J. Plant * in treating at length of the milling 
of potting inateriak refers to the bfVdiscusscd question of cylinder 
versus pan grinding. In the opinion of this author, while for such 
purjMjses as fritting, cylinder-grounds material may be equal to pan¬ 
ground, in general the china body cannot profitably be made with 
materials ground in cylinders. This view received substantial support 
in the discussion following the reading of this paper. The peculiarity 
of cylinder-ground material is apj)arcntly due to the particles being 
divided mainly into two groups- fine and coarse- with very little of 
the intermediate size, whilst in the case of pan-ground material there is 
a much greater variation in size and a larger proi)ortion of the very 
fine. In the manufacture of earthenware cylinder-ground materials 
arc KUoce.Hsfully used, but in this case the ball clay present gi-SBS suffi¬ 
cient plasticity to the body material. E. Watkin ' examined the effect 
of jnesBure on the subsequent contraction, tensile strength, and 
crazing of tiles. The results indicated that the greater the pressure, 
the. less the contraction. The tensile strength increases and the 
tendency to crazing decreases with increasing pres.sure. E, K. Pence ^ 
in the main confirms these conclusions, but suggests that the use of 
excessive pressure, may cause vitrified tiles to blister or swell. F. W. 
Walker and E. 0. Kerr’' discussed the effect of a variable percentage 
of moisture and varying pressures in making dust-pressed tiles of con¬ 
stant body com)>oaition, fired at a uniform temperature. The effect 
of a variation in the moisture contents was found to be of primary 
importance in all cases. 

R. H. Minton ® considers the “ dunting ” to which, architectural 
terra-cotta is liable, to be due to the use of grog of an unsuitable char¬ 
acter. To avoid this, the use of granulated acid furnace slag as grog 
is suggested ; abundant supplies of it are available, and it is cheap and 
light in weight. Any metallic iron in the slag can be removed by a 
magnetic separator. Bodies made with the slag grog were found 
to offer greater resistance under the freezing and sodium sulphate tests 
than ordinary terra-cotta. Only acid slags can be used as the free 
lime present in basic slags would cause disintegration of the body. 
E. C. Hill (he. cU.) considers that the tests applied by Minton are not 
sufficiently stringent, and that hair cracks can be .avoided by a proper 
control of the composition, size, and proportion of the grog used, and by 
cooling very slowly below 650“ C. 

N. B. Davis ® refers to the successful substitution of selected ajiatite 

* Trans. Ceram. Soe., 1917—18, 17, 123. 

• im., 1917-18, 17, 111 ; J., 1918, 208a. 

® Trans. Amer. Ceram. Soe., ldl7,* 19, 94«; J.. 1918, 008a. 

’ Ibid., 1917, 19, 409 j J., 1918, 608a. 

" J, Amer. Ceram. Soe., 1918, 1, 185; J., 1019, 14a. 

' Trans. Amer. Ceram, Soe., 1917, 19, 125; J., 1918, 009a. 
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{or bone ash in the china body^ Commercial precipitated calcium 
pho8]>hate was found to be much t^ss satisfactory than selected pieces 
of the mineral phosphate. 

GUizea. —C. P. Shah investigated the effect of a, glaze containing 
O-l equivalent MgO on various undcrglazc colours. Chrome ami iron 
browns and greens are completely ultere<l ; crimsons and pinks are 
destroyed, whilst cobalt blues are unaffecte<l. 

H. F. Staley and R. J. Riley " coflsider from the results of experi¬ 
mental work that within fairly wide limits. e<pial weights of the oxides 
of |>otuHsium, sodium, calcium, magnesium, /.ine. lead, and boron have 
about the same effect on the fusibdity of glaz<'s The iihysii-o chemical 
iitvestigation of glazes has been continued by .\merican workeis, and 
the resviits obtained have been communicated to the .Vmerican Ceramic 
Society. 11. C. Arnold,'- in stuilying the ternary system- willcinite, 
tephroite, soda glass— in its bearing on thi’ production of crystalline 
glazes, heated to 1175" C. in 3i houis a scries of svnthetic mixtures of 
w’illemite (2ZnO,Si()2), tephroite (2.Mnt).Sit)j). and .i so<la glass 
(Na..0,2Si0j). and plotted the results on it triangular diagram. The 
best formation of long acicular crystals of willemite w-jir found in a 
mixture of equal parts of willemite and soda glass, a larger proportion 
of willemite producing very small crystals. Ix'ss dellnite crtstallisa- 
tion is produced with manganese than with zinc. Some eviilence of 
immiscible liquids was obtained in various parts of the held investi¬ 
gated. A. S. Watts,'" in a continuation tif his woik on Bristol glazes 
f-mpounded on the eutectic basis, selected tim'e glazes from the eutectic 
area referred to in his previous paper " having the following com 
liosition ; 


\ a <■ 


Felsjiai 

iii)-tt7 

.57-1)7 

.50-10 

Whiting 

t;-25 

.5-8(> 

9-tH 

Zinc oxide 

7-70 

lO-Off 

!)-73 

China clav 

7-Ot) 

M-15 

0-07 

Ball clay . 

7-1)1) 

H-1.5 

<)-t)7 

Flint. 

Il-IK) 

10-1)8 

13-02 


When properlv ground and mixed the.se glazes were founil to Ijc 
satisfactory when fired between cones 3 and It on a variety of clays. 
.Vt cones 12 to It they were fouml to be sni'able for glazing electrical 
Jiorcelain. W. (J. Whitford has studied the three-comiionent nor¬ 
mative systems in raw lead glazes. The further application of the 

“ Tratu. Ceram. Soc., 1917-18, 17, 100 j J.. 1918, 20fts. 

Trans, Amer. Ceram. Soc., 1917, 19, 042 ; ./., 1918, 511a. 

>» Trans. Amcr. C'erftm. Hoc., 1917, 19, 074; J.. 1918, .->124. 

“ JUd., 1917, 19, 301 ; J., 1918, 6Ua. 

» Ibid., 1910, 18, 301 i J., 1917, 719. 

“ Ibid., 1917, 19, 312; J., 1919, 611a. 
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normative systems of glaze calculation is of interest as when the end 
members are properly selected at scries of glazes is obtained with 
physical ])roiicrties varying in a regular manner. Whitford finds 
that the glazes in the anorthitc series are more refractory than those 
in the wollastonite and zinc silicate series, and give a larger proportion 
of matt glazes. This mattness is apparently a function of temj)eraturc 
and composition ; it is determined by the anortbite content and bears 
no relation to the oxygen ratio. • In the wollastonite series most of the 
glazes are bright, and in the zinc silicate series there arc mainly bright 
glazes or enamels, but a few matt and crystalline glazes are formed. 
F. Zirner considers that the preparation of crystalline glazes for 
use at temperatures of 940°-960° C. by fusing a mixture of zinc oxide 
and quartz (corresponding to Zn0,2,Si0i) and either grinding«/the pro¬ 
duct with lead oxide and calcite or o])plying it to ware previously 
coated with a stoneware glaze, is unreliable. A series of glazes was 
made from mixtures of lead, zinc oxide, calcite, quartz, felspar, kaolin, 
iind rutile, either fritted or used in the raw state. With more than 
0-15 equivalent of alumina, matt glazes were produced ; glazes free 
from alumina gave the beat crystals, but were much too fluid, llj) 
to 0-1 equivalent of alumina does not hinder the crystal development 
and is recommended, as is also a small proportion of alkalis, flood 
lustre glazes with excellent development of crystals were obtained by 
addition of inolybdic acid. The moat satisfactory colours were ob¬ 
tained by the use of copper and cobalt oxides ; with iron, manganese, 
and nickel oxides the crystal development obtained was poor. The 
following two glazes gave very satisfactory and uniform results : (o) 
Red lead, 182; calcite, 7; quartz, 60; felspar, 55; rutile, 24; 
inolybdic acid, 5J. (6) Red lead, 185 ; zinc oxide, ; calcite, 5 ; 

<)uartz, 75 ; felspar, 22 ; kaolin, 15 ; rutile, 12^ ; inolybdic acid, 4. 
They were used in the raw (unfritted) state, and were fired on a body 
composed of stoneware clay, 20% ; kaolin, 20% ; quartz, 35% ; 
felspar, 8% ; chalk, 7% in 20-24 hours in a muIHe kiln. 

H. Wilson has prepared, for use on terra-cotta, a green glaze 
of deeper shade than that given by chromium compounds by the 
addition of 3% of cobalt sidphate and 6% of uranium oxide to a 
matt glaze of formula 0-261 KjO, 0-306 (,'aO, 0-294 ZnO, 0-083 CaO, 
0-067 MgO, 0-384 AljOa, 2-08 SiOj, maturing at cones 3-7 in an ordinary 
kiln. R. H. Minton suggests that greater regularity can be obtained 
with a glaze of this type by the addition of a little rutile. H. Wilson 
and P. G. Larkin “ describe a method which is in commercial use for 
the polychrome decoration of terra-cotta with soluble metallic salts. 

>• Keram. Runda., 1019, Zf, 2ll; J., 1919, 682a. 

J. Atner. Ceram. Soc., 1918, 1, 238; J., 1019, 16a. 

» im., 1918, 1, 353; J., 1919, 14a. 

w Ibid., 1018, 1, 420; J., 1919, 107a. 
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Thp salts arc a{>plio(l to the glnml terra-cotta in solution in ^vat^r, 
or a mixture of glycerin and alc<^iol (a suitahlc dye being added to 
dilTercntiatc the painted areas), and the ware burned to cone (> 7 in 
onlinary terra-cotta kilns Larkyi c(msiders tliat the addition of a lead 
flit to a standard finish engobc git‘atly nnpio\es the coluuis ]»rodiued 
by this method. 

H. H. Ilenderstmfound about of «aibon m salt gla/.es an<i 

^'OiVMders that it ])lays an iinpoitant pait in tin* phcnonn'na of salt 
glaze reduction. I'he pre^tent wiitcr. howt'M-r. agrees with Hums in 
suggesting that the td>servod pln'nonieiia <an be salisf.o ttuily ex))Iained 
bv the formation under redueing conditions of fernnis siinatt* and its 
subseiiueiit oxitlation. P. Hartelin an iiuestigatitui «»f tlie solm 
bility o^cad in fritted glazes found tliat tlie lesistaneeof the glaze to 
acetie arid was not [noportional to the sihea content. It im !ea.se*l 
Up to IM>0,’2'5Si0^, but then ^liminished willi nnue silieeous glazes 
Substitution of part of the PbO by soda. [Httash. lime, bar_\ta, inagnesia, 
or ziiu* oxide redueed the s(»lul>ilitv of tin* l**a(.l and the addition of 
alumina piodueed a «till furthei leductnm. in se\enil eases a glaze 
with eomplel<*lv insolubh* leacl luiiig obtained It Hi'*l<e and \N. 
Steger <i(*scrii)e a simple inetlnHl foi th“ di tiMimnatioii of the elas- 
ticit s’ of glazes. 'I'ho iiuhIuIus of ela^tn■lt^ of thieads oi lods diawn 
from the fused glaze was <'i'lt uUitt'd from (<0 the e\tensihjlit\ under 
tension. (6) the defleetion under an im leasing load, and (*■) the late of 
travel of Hound tliniugh tlie matenal. Kor a lead stoneware glaze of 
;'f rmal eoinposilion, the leHiiltH obtained were b\ (o) <102*h (f*) rj8r>|, 
{r) <>175 kilos, per Him. 

.) Seliaefer ■’* has suer essfull v used zine '^iil|'hide as an <tpa< itier 
in sheet ir«»n enamels, but tin* eiiann’ls piothned aie not so brilliant 
as those obtaiiieii witli tin ICnainels m wlmh bmimous zinc sulphide 
has been U''ei| have been ft)nnd to siith i <ail\ .i \eiv slight loss in 
luminosity over long pWiOds 

J. B. Shuw’ *■* reduced <osts and (djtaiiied H,itisfaci*)iy opai-ity in 
<*nst iron enamels by substituting antimony oxide h>r tin o.xide. Ihe 
fusibility of the enamel was similai to that of the oidmary tin ( iiamelH. 
It is necessary tti pay sp<*<‘ial attention to proportioning tin* raw* 
Miaterials, and the batch sliould he melted under oxidising conditions. 

If. K, Staley -5 points out that antimony < i .n.els may contain sodium 
metaiitiinonate as the ojiacifier. In iiis<u-sitig ttie general jiraetice 
of the making of east iron ‘'naintls, Siah-v p<iints out that whereas 

J. Amer. Ciram lUIM. 1, I IK ; J., ItMU. 

Si^tchmal. IfdM. 51, 2.>; HHH. im.\. 

*» Ktram inift. fj, 20:t; J., lUlJt. u:Ha. 

** Keram 1017, 25, 7a; J., 1918, 584a. 

J. Amer. Ceram. 1018, tp 602 ; «/., 1919, 10‘Ja. 

« Ibid., 1918. 1, 702;^., 1919, ITflA. 
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(iiTuiai) li'adlcKH miaiuplH iirp iHually ru h in borir axulo, Aiiicncan pro* 
chiPtH of tiu! siinu* typp an* ‘i<*nora ly high in zinc oxide The Raine 
author ilcfincH a Matirtfuctory grouinl-coat enamel as one which ^^ill 
melt at a <lull red heat, will dissolve :|ny 4»xides or other foreign inatter 
<m the surface of tlie metal, will flow wi ll so as to fill the minute t avities 
in the surfa<'e of the m«*tal an<l so produce .1 good hotnl. an<l will not 
blister at iMiainelling tem)M*ratures. Such gioiind-coat enaimls are 
geneially iinnh* liy fritting a mixture of (piartz, red leuii. felspar, hor.ix. 
and sodium nit rati*, <'ohult oxidt* being octastonally a<hhMl to increase 
adhesion. Tin* compositioiiM of live such tvpnai cnamcis an* given. 
This author in a furtluT pajMT -* d<‘sciilM.s methods for <ontrolling tlu* 
lustre of enaim*ls Mixtun'S c ontaining h;ad, barium, and zim- oxides 
give liriltiant 4*iuimels : potasli gives greater }>iilliane\ than it^.\da. and 
boric* ueid tlian silu a : tlint-rieb ename ls an* usually mor»* brilliant 
tban those* in w bic h felspar is I be ic'fiaetoiy ba.se. K V. lN».steand It .\. 
Ki<M* diseii.ss the elhM*t of iiurc'asiiig the time of fu.sion on the pio- 
pertic's of enamc‘l frits. 'I’hc* main etTc'et is to inen*ase the* resistance* to 
ae.id, hut the* brittleness of the* enamel is also ifterea.sed. 

.). N. Collie,in furtlic*r studying some of the ohl Chinc'.sc* glazes, 
suggests that in the n*d or n*dueed eopper glaze, the eopjier is presc*nt as 
iniinitely line pattich‘s of mc‘tal in the* c'olloidal state* dilTii.sed through 
the glaze. Some support is given to this theory from the fact that the 
slightest c>\erhc*ating of the led glaze dc*siroys its eolonr, first reinlering 
it dull brown or c>pu<|Uc*, and subsetpiently almost destroying all colour 
.\ cuprous silicate would not be st) susceptible to <*oinparativi*lv small 
cliangc‘s of temperature as a colloidal solution of the metal. 

I\>HC KLAIN. 

'riien* lias boon much progress bc»th in tliis country and olsewln*ie in 
the production of (*hemic*al porcelain wlu«*h will satisfactorily n*phice 
the imported ware. There is still, however, room for improvement in 
resistance to sudden changes of temperature and in the resistance* of the 
glaze to tlu* ae tion of chemical reagents, before the liome proeiuction 
cun be ‘onsidered an alwolutely ofHcient substitute for the * Royal 
IWrlin " jiorcelain \X the present time tlie supplies of English chemi¬ 
cal porevlain available are only fairly satisfactory, but tlie indications 
are that the necessary improvements to render it equal to the best 
imported material will soon be obtained, (t. A Loomis suggests 
tliat temperature - porosity and temi>orature - shrinkage graphs of 
chemical and other hard porcelains in commercial use should be plotted. 

*• J. -liner Ctrtim Soe., 1918, 1. 99; ,1., 1919, I.IA. 

IM.. imrt. 1, 0-U) ; J.,’ ISilS, 140 a. 

•» Hid; 1918. 1, i21 : J; 1919. 15a. 

" 7’roiw. fVraiii. Soe.. 1917-18. 17. 379. 

Trii’i-i. Ainrr. (’u.iiii. .Stir.. 1917, 19, 936; J., 1918, G09A. 
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A IhmIv whi< h reniaini iMutstaijt in v<*lui«o during a long tciiijH-Tatufc 
jnlcrvul, ^^ith the porosity ivinaii^ng at a uiiiiimuin. will (.criaiiily 
Ik* sujK’rior to a lauly with a shorte r range 

A. II. Peek diseus«ses t h«‘ « !Tt'» t^ t !e- me !»»st ru* t ure t*f a h-Npat hie 
' <*it elaiii ImkIv of variations in the <hii.il|on and t. inpe*atnre of hiltniiig 
In ge neral it was found that witli long>-i liimg tin- propoiiion an<) si/.e 
of the silliii'iajute tTNstals itwuasrs, mote glass \s aUti prodni«d .tiul the 
t rangin'eiu y of tlie poi«e|.tin tinrefou- im i« a'^ed 

<’ C. Lin has (ondih-ted «*\p» nim ntal \\«nk witlt the ohj«. t of 
pioduiing a ponelain IhmIn li.iMng i:»»od working pioporties jn the 
pi.tstie state aiul maturing with nniumutn w.ujang .it .t tempetature 
suiTn it'iitly high to ensure tt.tnslin . n« \ Tweutv-mm‘ poitJains with 
thefollo^ng limits of eompo'iition w<'ie pi«{>.ii«d t’aii.id.Mn felspai 
lU Ohio llnit dn 15",a mivliiie of • .pial pait s of t M oi gi.i and 

Kloriiia k.iolin .‘H* 15",,. anti hall il.i\ I’li,- si,link,toe of the 

dillereiil nuvture.s was irregular Init itmt'hK prttptnlnmal lt» the il.iv 
e'UUent With hoiiies loiitaining 15 l‘i tif hNpai.a Nt'-nulaii 

‘‘trinture w.is <le\«-]oped at et>ue hi li .md tlie •shimk.is’e wa.s 1« ss 
tliaii at ttuie Itt The mt»st satisfaittn\ ho«li.s were tlios*- m.nlr 
fittin the ftillowing inixtuits ant] tired .it c.»ne hi II 

Felspai .... 17-5 i'eo 12-5 

( lav 15*1 52*5 I" 5 

Flint . 57 5 .*12‘5 pm 

.\nal \ ses ,if ."gi \ai le' ie> of .la p.in* p.m *-lain uiti of nuitieious gl.t/.es 
g' . n h\ V. Kit a III lit a ‘‘M nth* .it e .1 \. I \ w ele t .mue of « h* mi« .il t om 
j*o'«ni<ai 'I'he v.it lat Kths are s|,nv\n l.\ ih*- !*'!loAiMg i .d* ulatt «l ftirinu 
he ftir Itodle**. (1-2*1 (e.“»7 lIO IVhtt, 1 (1> " ^lO, , f«.r gli/es, 
lifO. <i.;2(i-'.gt \1.0, 2 27 ''•2(1 Si(h 

A \ iPeiinnger|••llnts out that in poifit.on t'i<d at « one Id the 
amount of uiKlissoived (|Uait/. is !irg«' an<i that of siiiim.initt' mnalh 
and that ron.se<|uently sueii [»ort t l.nns wlen xiihst fpn ntly heatnl are 
suhjeet to the volutne eliange.s due to the inversion t)f this qiiaitz In 
electrieal iusuh'itor.s, the |»eniiis'<lhlt‘ plopoitloli tif free tpMil/. IS low. 
ami tlie mixture .should preh rahlv lontain a lugh prot*ortion •»( Oav. 
The replai ing of ipiartz hv il.i\ or s\ntheti« Mliimanite iii< reas«‘S tin 
tliermal staliihtv of jioreehiiu . tins wa-* *^peejallv esidi-nt in a 
partinjlar <‘ftso with siHimanite pjejMred ii.’ heaPing to cone 2tt a 
ground iTiixture of kaolin 25>^ p.irts, anhvdio-is alumina 102 parts, and 
lH»ric .'ll id 7*2 j*ariH Ifigh neihannal «iiei,gt|i can Is- (ditumed hv 
replat mg ]*art of the .-'ilhmai.ite lA eah ined zireonia The electrical 

** J. Am<r. Ctrum 2, !“•">, •/.. I'.il'.i. tl.'.* 

” PJly. 2 , «22 ; ./ . i01‘J, 7*i7n 
** Chem. and A.’)./, PiUl, 21, 0^'*; A.. Iltl**, 7**7 

J, .Intfr. Cirtim. S/jC , 1, till* : •/., I'.Mll, l7*iA. 
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conductivily <jf porfflaiiw, us of othoc vitritiod bodies, increases with 
temperature, but i)y tin; clinrinatiujli of felspar from the Iwdy, a porce¬ 
lain can be inaile with a resi.stance of 1 megohm per em. cube at 800° C. 
The fact that with higli felspar cimte;it, polarisation i)henomena become 
more evident inilieates that felspar acts us an electrolyte. The use of 
felspar and (piartz should he avoideil in making poieelains for high 
tension use R. <!. Allen has measured the eliatrical resistance 
iM'tween St)' and AOO^ of vaiiv)us samples of porcelain (Ireat differ¬ 
ences were,observed ; for temperatures below lloD ('. the insulation 
resistance is frequently independent of the voltage. The resistance of 
I’orthind china and Royal Worcester c.heniiial jioreelain was found to 
be eonsideiably greater than that of several samples of t.ierman porce- 
lain. 

Stonewaie may perhaps be regaidisl as a form of porcelain, and should 
resemble it in its pliysnal ami eheiniial propiutii'S II Nii'lsen and 

J. R. Ilairow ■*''suggest that b\ c aiefiil organisation ami stamlardhsation 

in eonjiinetion with adequate nseareh work ami plant, the important 
iinliistiy of tin- inanulaetuie of eliimmal stoneware niav be leeovered 
for this country. There is eeit.iinly no v.did leason whv .ilniost every 
article could not be standardised in shapi^ and dimensions, and tbe 
authors appeal for the adoption of eeitain standanl si/es wliieli they 
suggest after a series of ealeiilations based on the tensile .strength. The 
ultimate tensile strengt h of high giade \ itreous stonewaie \ aries between 
not) ami ftOO lb. per square inch. It is suggested th.it the e.vpre.s.sion 
"stoneware* should be lestiietisl to demse ai id-re.sistiiig material 
il.sed in elieimeal ]ilant, the term *" carthenwaie " being used for more 
|ioroua bodies. I’robably the liist es.spntial is the standardisation of 
the material and its essential juoperties for particular luirposes rather 
than the general standardisation of forn\, but in any ease, the author's 
suggestions should receive the serious consideration of all makers and 
users of this class of material. 


Kii.n.s, 

The Jiigli cost of fuel is leading to greatly increased attention to the 
thermal etlicieney of kilns. Attempts are being made to overcome the 
ditbculties which have been met with in the use of continuous tunnel 
kilns, and their successful solution ,will lead to very large economies 
in fuel con8um|ition. A. Bigot describes a tunnel kiln which is com¬ 
pletely surrounded by a jiorous insulating material. It is claimed to 
have been in succe.ssful use for burning a variety of materials at tem¬ 
peratures from 12f)l)° to 1,5.30° (\. with a fuel consumi>tion equivalent 

■’* >S’ei. iViie. A’oy. Dublin Sm-.. 1918,' 1^, 289:' J., 1919. MO.v. 

•" I'bfiii Tnuir ./., 1918. 62, 3. 23. l.->7. 179. 227 ; ./.. 1918, .■>7r. 207.». Tmnu. 
Ceram. 1918. 18, 182 ; J., 1919, tliia. 

” Tniiu. Ceram. Soc., 1918, 18, 276; J., 1919, 106a. ’ 
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to from 50 to 105 kiloB. i>orton. aml|»vith anoutimt of from 15 to 25 tons 
of material per 21 hours. It ijf ouisidiTod that narrow tunnris an- 
essential in order to make use of tin* lioliaiit lieat, arnl that tlirrcfore 
for lar^e mit puts a si'ries of tunnels •ln>uhl )>e used. 'Hie fin-I » nnsump- 
tiojH jriven are exceedingly low and icfnesent a \civ In^h thermal 
e}li« icney. The cars on which the g*uuls t<» he tired are eanied eoimiK! 
of refractory slabs carried on a scrieg; of halls (made fnnn a )oghl\ 
refiaetory material) contained in a gnaived traik. .\ ^o«m 1 deal of 
i!ifi< isin has been <lirecled against this feature of the di sii^rn as anv 
failure of the refra<*tory halls due \o wear oi lueakaL'e wouhl cause 
displae(‘nn‘nt of the slabs and ju'ohahle stoppage <d the kiln It appcairs 
to he tln^^gtonTal o]>inion of potters that in coder t‘c use .in\ of 

tunued kiln with suc-eVss. standaidisation and spec lah^.ition of pro- 
cluetion will he* esm ntial. Tin* lecuganis ition of wcuk*' will he nec c'ssary , 
It will he necc's^ary tc) build tin* faetoiy lound tIn* kilu if tin* nia\imuiu 
aciNantages and gieatc*st eec»noiiuc‘s are to he* ohtaiin'd 

lU'ILDINf; .M \TKI{I \LS 

S Nagava.'*'' in di.scussing llie wc-atln-iing I'rochnls of hin k''. |»oints 
out tli.it tin* e(llorc‘sec*nec' on hiick> is clur* t<c tin* humatioi) cif -^ulj'lialc* 
and earlionateof scuiium .uni sulphate- of r ah lum. The wearof tin* hrn k 
Is nceleratc-d hv tin* giccwth of tln*'C c r\sials. aiid n is suygisted that 
the hiieks should he* pcTiodicaliV chaiiicl h\ washing with water or 
dilm*' hydro<*hlorie acid. ICKandnaiion <»f hink cl.ivs and sinks witli 
'egard to tlnir eontelll c»f .soluble salts and sulphur eoinpounds m 
dc‘sirahh*, and ohser\ation should Is* in.'d* of th<* fcuniatnui cd c*j|lccrc*s 
ec'ines during the drving of niouhh‘l I'lnks 

M. Le (’hatelier and IS. iScegite h *'* has <* .el.iptc*d ihe* lime II hall fc*st 
to the measurement of the hardnc'ss of buc ks A pn c c* of treated Ic-ad 
or co|cper foil is pinec'd on tin* hrn k aitel the ' ludish proclinc*d <»n tliat 
portion of tlie metal surface wliic-h has Imch in contact with the hall 
faiilitatc'S accurate nn*asureinc-nt of the* di.*iii»‘t*‘rof tin* ch pres'cion A 
series <cf tests iinlieateci that the* foil clfas not interfere* with^he ''i/.e 
the depression produced din* hall usecl is l7-;> nmi in diaihc-ler. 
and is applied f<u’ 1 minute under a pn -'-'iirc* *tf hi kihcs It is c [aimed 
tliat mueh more cemeordant re sults ai'* ohtaiied by tins method than 
hy the dcteniiination of tin* cTUshing Mongtli ed the bricks A test 
of tliis tyjio flliouhl be useful in c*mlrolling the’ manufaetiit** ref hneks as 
irregularities in tnanufaeture resulting in \arMtions in hadliiess will la* 
revealed by it. 

F. A. Kirkpatrick and W. B.‘Orange.*" in investigating the toinpres 

J. Chan. Ini., Tukyn. IMlT, 20» Uh:*; ./ . liUK. 1 * 07 ^ 

« CompUs ren t., 166, SUI ; J., 11*1'*. 

•• J, Cewm. Soc., 1910, 2, 4-1, J-, 1919. ..6Ka. 
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Hiv<> strpntjtli of frincnt-limc iiuj|tnrs, tested mortars eomjiosed of 
I’ortland comoiit, hydrated lime, and'sand of a eonsistoney such that 
a 2-iti. diiiiii. H|iliere when dropiied from a height of 2 ft. was reduced 
to a tiiuss of I ‘in. Uiickness. This is decidedly stiffer than mortars 
generally used hy masons. Substituting hydrated lime for part of the 
sanil increased the strength and density of the mortar in a similar 
manner as an ineriaise in the. projiortion of cement. The relative 
strength of these mortars is not indicated by their porosity and water 
eont.ent, but the compressive strength was found to be in direct pro¬ 
portion to the, piofluet of the volume of the cement and the volume of 
the total solid constituents per unit volume of mortar. The cubes 
used were made by moulding and stored for 28 days before b-sting. 

A. Tomlin.son '* describes the methods in u.se'for the rapid .seasoning 
of .larr.ih wood. Kilns of the compartment-condensing type with 
partly foreeil draught aie used, ami the humidity is controlled by water- 
sprays. The temperaturi' of the air is (ontrolled by the use of .steam- 
heated ladialois and by admitting live steam into the lower ji.irt of 
(frying ehaiubcr. Condensed water is used for heating the sprays. 
The .larrah-wood boaids are separated by strips 1 2 in. thick, and are 
cvi'iilv stacked on trucks with a transveise slope of 1 in 7 in order to 
facilitate the downward movement of the air during the drying. The 
rate of drving is controlled by the daily wi'ighing of specially prejiarcd 
test pieces. .An eveellent account is given of the mechanism of the 
seasoning of timber and of the various types of kilns in use for 
dill'erent woods. 

U. Nowotny mea.siired the ipiantity of merciirie (hloride absorbed 
by poles of pine ami lir trees in a limited time I’lne trees were found 
to absorb in three days tit)",, of the (piantity absorbed in the usual 
treatment, and lir tiees 8()‘'o in four days. From the known relation 
between antiseptic, power and the life of ])reser\ed wood, the life of 
the |>ine treateil in this limited way is estimated at lo years, .and of the 
(ir at l.'t years. 

Cf.mf.nt.s ami Coxcuktk. 

A general discus.sion on the setting of cements and plasters was hold 
by the Faraday Soeiety early in 1918. '■* .\s pointed out by C. fl. Dcsch 

it is now generallv agreed that the setting of plaster is caused by the 
crystallisation of a super-saturated’ solution, and the strength of the 
plaster deiiends on the interlocking of these ciystals of gypsum. The 
presence of .salts which increase the solubility of the hemihydrate of 
lime (potassium sulphate, for example) accelerates setting: whilst salts 
(such as borax) which diminish the solubility, and colloids, retard 

** Wc.stem Aiislrnliiui Inst. Eng.. H..5.19I0; Enginetrimj. 1919. 108, 287. 
;t23; J., t919. 721 \. 

*• OC.-/.I/. Chan. Ztll., 1918, 21, 21.7; J., 1919. .702*. 

Faraday Soo, Jan., 1918; J., 1918, 32b, 89-91*. See also Trant. Ceram. 
Soc.. 1918, 18, IR; J., 1919, 417*. 
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sotting. Zinc and magnesium o>|'chloridc cements set by a humlar 
process of crystallisation of an Insoluble conijHjund from a solution of 
the components. Although the conversiiui of the heimhytlnite into 
gypsum is accompanied by a detreasc tif 7“,, in the \olume of the 
crystals, the jnass as a whole cxj»amls. 1)< reganls (liis expaiiMon 
as due to the outwartl thrust of the g\psum «ryNtals during their 
growth. Overheated (“ dead-burnt “) pla>ter eonfains a form of 
anhydrite which sets slowly without expan-'ion The foimation <»f a 
highly }>orous plaster is facilitate<l |>v line gnndnig Inith before and 
after burning and by avoiding o\eil>iirnine It is sugge^tetl iliat old 
plaster mould.s might be re-used by tine-eiiiuling. uashing t«> nino\e 
stiluble salts, burning, and then again hn<‘ itiinding 

There still c.vists s<fme dilfeiiMUt* of opinion a*' to the nieehatusm of 
t lie setting of IV>ithuid cement, and tli*' aiteinat ive h \ hesrv sM re put 

foiwanl bv A \ Klein (<»f the I'S Ibiieau of St.iiul.iid^l and II 
\a' (‘hatelier. Tin* work of the I S Oi'i^pliVNii al baiioiatoi \ and tlu* 
liurean of Staiidanis supports the li\ potln 'W (nn«.»in.ill\ due i*i Mn liae! 
is) tliat amorphous and gelatinous piodmi'' aie foiiiM-d bv the )i\<|iO' 
l\sis, and that the gia<iual dc>i<(ation of thes4- < oiiMid.il bodies tau'^es 
tin* hardening of the (‘eineiit (Mi th» «>thei hand, la- ('Iia1«‘liei still 
holds to his original theorv that the ''etting pioie**'. i' e>«v«.jjfja||v iden¬ 
tical to that of pla.stci. the anhvdroiis tenien! di'"'ol\nig to form an 
atpnous solution sup<*r-satnrated with nspeM to ffie h\diated <<ini 
pounds wliicli <rvstallise out in a imnufe intriioi ked manner and 
th. ' give the product its nuM-hani<al '•I length |)es<h <on'«‘itleis that 
tlie dilTereiuc between the hvpo1||(‘^e’' laigelv one of ternnnologx 
Me points out tliat the partnle-' of the )n<iiati4jii prodint* are umiallx 

'«in h ullrami^ roscopic diineii'^ion'' tliat the '«nifa<‘ f«Jh«’'. become 
<‘omparabIc witli those which bung about llic < r\'-l.i!litie .'iir.ingenM'iit. 
It would. th<*reforc. depend upon the degree of ■'iiper ,'aturation a« to 
whether the srparaling partnhs wen* eolloida! ot 4i\''talline Jb* 
suggests that in sneh comlitions aiul in \i» w of the work Wei- 

marn. showing that the passage from tie tolloidal to the < i\st,tlliiie 
c<»ndition is eontiiiuous. it become' almo.t mimat<*iial as lo^wlu-ther 
the partiele.s resulting from tin' '■etlmg phenomena are des(Til>ed as 
eolloidul or erystalline. 

In the work <if tlie fieopln’-icftl baboralttiv on*thc leinarv .system 
(‘aO. Al/)i, ami SiO^. the ciieiimal (oi.'titmion of l*ortlanil cement, 
clinker has l»een definitely e.stabiishe<l. In :i vvell-ltnriied elinker the 
throe eompounds, 2('a0,Si02- 3('at).Si(>j. ami ‘i( a(), J*re eapable 

of a stable existenee, whilst if the duration and tem|***iature f»f burning 
are insufficient SCaO.^AHOa a*ki Tree TaO are also pr*'‘M*nt. 

K Kndell.*^ in reviewing the hteiature on «ement published during 
the last ten years, suggests that as equilibnum is not generally rearhi^l 

** Z. ungew. Chem., 1918, 81, 233, 238; 19fb, 7 «a 
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in the burning of cement clinker, thj phases indicated in the triangular 
diagrutu may not occur in commercial'cement, and jwints out that the 
mfluonce on these phases of magnesia, iron oxide, alkalis, and sulphur 
trioxide has not tot been investigated, tliough it is known that quite 
small |iroj)ortions of ferrous and manganous oxides prevent “ dusting.” 
The results of the microscopical ami other ex|ierimentul work of Am- 
bronn, Kie.sermann, Ulumenthal, and Schiedler are detailed. It is 
shown tliat after cement and water have been in contact for 2 3 hours, 
hexagonal plates of cidiium aluminate become visilde around the 
cement grains, and line needles of calcium .silicate are also visible. yVftcr 
3 1 days the ap|ieaiance was noteil of large hexagonal crystals of cal¬ 
cium hy<lroxide which in contact with the atmosphere formed spheru- 
lites of calcium carbonate, and at the same time a gehitinmiS'calcium 
silmate is foiimsi. It is, Iherefoie, consi<lered that the hardening of 
cement is ilue to the formation and crystallisation of aluminate and 
silicate of calcium with a bond of a gelatinous cale.ium silicate. J. ('. 
Witt and K. I). Ueves show that when I’ortland cement is shaken 
with water frei' from carbon dioxide, large amounts of lime and rela- 
livelv small qll.intilics of most of the other oxides are di.ssolved. 
Under favourable comlilions, the whole of the important compounds 
present in the cement aie rapidly hydrated with formation of calcium 
hydroxide, the rate and extent of hydration im leasing with the ratio 
of water to cenient. The addition of a huger proportion of water in 
gauging should theiefore facilitate hydration and increase the strength 
of the cement, but this is more than counterbalanced by leakage of water 
carrying lime in solution, and the next elTect is a reduction in strength 
of tile mixture. 1’. II Hates discusses the hydraulic jiroperties of 
the aliiminates of calcium. .\ number of niixtiires. consisting chiefly 
of lime and alumina with varving quantities of silica and ferric oxide, 
W'ere burned at temperatures ranging from l.'itilt' to l.'jOO^C. The 
setting time depends on the ratio of lime to atiimina. Several of the 
mixtures had, after 21 honrs, a greater strength than IVirtland cement 
after 2S davs. Owing to the high co.st of alumina, the commercial 
(Hissibilities of calcium aluminate cements are not considered promising. 

E. Deny and K. H. Lewis *' deserilied a series of experiments on the 
elTect of the addition of linely ground bla.st furnace .slag to Portland 
cements. The ipiick .setting property of cement clinker made from some 
blast furnace slags can be corrected in this way. and the strength both 
of this ceinont and of ordinary Portland cements is improved by such 
additions 

J. ('. Witt and F. ]>. Keyes find that the addition of calcium 
sulphate to cement to the extent of 1-b-2% SOa, retarded the setting 

« Philippliir J. Sd.. 1(118, IS, 147; 1919. 177.A. 

Faraday Soc., Jan.. 1918; J.. 191S, 91a. ^ 

J. Amer. Tfram. Soe., 1918. t, 079; J., 1919, 177l. 

« PkiUppint J. Set., 1917, 12A, 133; J., 1918, 180a. 
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Jirae without affecting the toiijllo btrongth, hut furtlici mlffitioiN 
mluced the time of setting aiffl kmered tlie tensile Mreiigili 

W L. Scott deserilies the makiii!; of li._>ht-weiL'ht eoui ret.' for iiw 
in reinforced eonerete strintmes’# A liglil .igon'onie'is m.ide hv hum 
inn clay to lltttf (' in .'5(i hours, the r.ipiii hurning causing the ilav to 
swell and form a .solid mass of non-|>orous clinker, which is ground and 
graded. With this aggregate a concrete in.iv he ni.ide weighing alsiiit 
I lit Ih. ]ier cull, ft . and with a i rushing slieiigih at da\s of (IMHI Ih 
]>er sii in. As a result of a series of tc-ts I, 1’ lloilge i-® considers ihat. 
where the cost of stone is )a'ohihitive. |ao|icil\ gnnled well hurned earth 
(alluvinin) may he .safely used as an aggregate, ami that haid wood iiiav 
he siihs^uted tor iron and steel in f.iiilv huge sections when the cost, 
of iron IS high 

V. Kai|)en.^* m a matheniatical discu.ssion of ilm < .iiise of the adhesion 
of eonerete to iron, shows that it is largi lv due to the i ontiio tion of the 
eonerete on setting Jirodneing fiietion helween the non lods .ind tlje 
concrete. .\ foriniil.i for the eahiilalion of this adhisue fintion is 
gneii 

II .1 M (‘n‘iirhtnn ■■ sImwK tlial tla* ami < lackitt^ of 

r«'it)f(irr(‘i} coiuTi'tc (‘xpo'^ni to sahm‘ Mitiitious uiA\ Im* ilur (o tin* 
actifin of tiu'sv sttliition-s on tlic r»‘ii»for<» im iit : tiu* ikmi o\wir 

forinrd a iiuadi iar;;i'r voluim* ili.iii tlir oiiLMnal iioii, 

inav df\<‘]o|) stiiliMont to « i.o k tlo' toiKiotr \ |ii<iii)iMn^ 

nKsmuK* i'< tin* loatinoof llt»* \Mtl» a (ilm of inrtal 

l»v sprayiito !»v tin* S<ln)oji pnif 

'I’liis ronlinns llio suuj*ct<tn»n of .f \, llarri*<oii tiuit tin* failiin* 
of r<'ii)foir<‘(i slnntiin'.i in tin* IMiilippirw-' dm* to tin* 

jUfsfiu’f* of salt )i) tin* «om iiii\ltir<* or in tlm u.it*T ffir w«*ttii»t; it 
do\N i\ 

n Nitzsf li(‘ilis( iis'tos tin* aottot) of < al< nini aluinititiiiii Mulphuto 
in flf*strovit\}i rnnori'to (‘onru-tf* uia\ !»■ i‘’iid«*Md rfsmtant to huI 
I'liato-fotitaininji \Nator l*v iism^f <<*iin*nts ii<]i in inni oxido or f>v t)i«» 
nsf of lilast furnaro slaii omiant') witli low Iinu* fonlont A mtiok of 
‘*X|a*nntc‘nt.*< werr* mailo in t\so !N»rtlaml t»*ni4*nts and Aitf I»laM- 

furna<‘<* sla<; (•••nioitt \\<*ri* innii»*rsftl in solutions of soflitiin f^oljdiaU* 

Jtnd ina^noMoni Huljdiati* »if < om mt lat ions v u \ iiij; from to 

Th»* slao roiiioiit wa*' found t<i Im* iton h n»oit r**'<istanl tliaii Portland 
‘•‘’lurnt in liotli woak and stiom/ -ctlutnm-i of the i^nlpkatoK 

• 

“ the/lnoroe/. Illlil, 108, :t:i . I ■ lOl''. I.llii 
IhH.. |(I1!I. 108, :tii2 ; ./. I'll!! Ti.'li 
“ f.jxi/'lrs oil/. I'll'.l. too, .'1* J, l‘ll!l, .'iKU 
** Ksriulay .isoe . .tulv, I'lls. ./ , 1‘IIH. lliHc 
•* J . I ill 7. w'l. 

“ Z. nngiu-, I'hnn.. 111111,32, 21 ; •/.. IIUII, I7sr I'.rltHil. u. I,cl., 10111,81 ; 

J. I1II9. Tillii 
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IRON AND STEEL. 

I!y Andhkw .McWim.iam, l)..\fKT, 

CtnisiiUiinl .M< htlluii/isl, 221. I ' li/x ilhdi jK'. Slirffirhl.m^ 

I'llK |iii.sl M ar li.iM UK liidi'il .si.\ inuiitlis of ariiiistirc folloucil liv si.v 
niontlia of pi'acK : a liiiu' tlicirfori' Uiacallv of tian.siliou. the troublous 
tuiH' ill all alTairs of life, 'rccliiucal diHii ullios liavi- bcon ovrrsliadowcd 
1)\ till' ronlinuoiis disaKri'cnu‘nl.M in the .soltlciiiriil of alTaiis bctwci-ii 
difforciit ^roiiiis of luiiiiaii bciiif’s iiiiiiii'rtcd with tin* iiidu.'-trx. Thr 
iMiotinoii.sly increased rost of all raw niatnial.s and i oiis|iiruouslv that 
of loal, has iiia<h- orononiv in fuel con.suinjition in iron and stool works 
otto of tho siihjoots tnosf thoroughly disou.ssod at |)ublio inoolinos anil 
anxiously dobatod in privato. 

'rhoro is so iiiitob that is unoortain about niarkots and froodoin of 
ooniinoroo that, tofiothor with tho fjroat nood tor ooonomy in tho o,x|)on- 
sivo itoin of fiiol, thoro is ati inoroasin}; tondonov to tho utilisation 
of laifto aii<l solf-oontainod units wiioio tlio wholo .sorios of piooo.ssos 
from tho oxtraotion of tho oro, fiiol, and Ilux from niothor oarth to tho 
inanufaotuio of tho linishod product is under ono oontiol In tlroat 
lliitain. wIioio the' older plants are already too ririnl\ ost.ablishod to 
admit of this treatmont, oombinations of linns are boin;! arraiiKod m 
order to have a similar olfoot Sovoial illustrations of tins tondoni v 
could bo ftivon iti Hritiiin, but a spooially intorostino o.xamplo with .some 
oharaotoristio features is to bo foiinil in tho Tata Iron and .Stool Works 
at .lamsbodpur (.Sakohi), Singhbhum. India, which has an additional 
foatiirc' that is boliovod to bo unii)Uo. the suooo.ssful ostablishmont of 
tho lii'avy sti'ol industry within tho tropic's. .Vt prc'sont the Tata Iron 
and Stc'ol Company brin<; tlic'ir ooal from tho .Ihorria Coalfic'IcIs about 
Il.b mile's to the north, their ore from Ourumaishini 40 miles to tho 
south, and their (luxes, rofraetories, and inanftanc'so oro from tho e.ast 
and west. The' di'to.ils of their neVr scheme arc subject to revision 
as the outlook alters, but a9 an oxamjdo of ono sc'hemc' by Air. C. P. 
I’orin, consultino ongnu'or to the Cohipany. it is pro])osod to assemble 
pc'r annum about l.l.'IO.tMtO tons of oro. I.2I0.(HK) tons of coal, 386,000 
tons of dolciinito. partly as a Hux for the blast furnaces and partly as a 
rofmetory matoriul for the open-hearth, and 72,000 tons of limestone. 
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of the 1,21<I.(KI(.) tons of foul »l|«it will he loiivorled into 

roke in hv-produet re(>eneiative ovens. The lie.tt units ohtiiinahle 
from the spare l•oke■o\en eas will he used in the ino.st eeoiiotmenl 
inanner throujihout the works 'Mieadv before tli^ writei left India, 
besides the more eiistomarv use.", loke oven ttas was eonveved in pijs's 
to the fotindrv and used to heat the foundry diviitft stoves It is 
intemled to e.vtiaet the heiirol fioin.the pises, and as the ipiantitv of 
tar recovered is llkelv to he moie Ih,in the niaiket will ahsorh, 1 he e\i ess 
will he used 11 ' a fuel for open hi aith vvoik t tf the five hkisi fiiriniies, 
three alieadv lu operation, one will he on feiio nianeanese when 
reipiired. smeltillf; the Compaiivs own nsinpinese oies Piirini! the 
vv,ir vvjjjjn ferro-maiiKaiiese supplies were i ut oil, the I'oinpanv made 
,dl the ferio-nianpinese for tlu ii own ii'e and evpoiled a i ons|i|ei,iiile 
cpiaiitilv to the rmled Kiiiploni and to the 1 niteil States \ |>ro 
poinon of the pin-iron iiiaile vvill he "..Id .mot her vv ill he made into i ast 
lion sleepeis. pipes, and p’liei.il e.isliues I he major poitioii will J>e 
eoiiverted into steel injtots. paitly hy the sli.O'jht h.i'ie open hearth 
.mil paiilv hv a dtlph x pna ess. I he Me.'ots will he lolh d into tails, 
slriietiiral niateiial. nieiehant h.ii' pl.ih' .md slnel' 

Other eonipanies .ire se1tin|t up .iloim-ide l.il.i' hefoie ihe vviiter 
left India the lUirma Zilie I'orpoiation win. h will m.intil.o I me s|s-llei 
,ind supply siilphiirio at id to the l.il.i wttiks loi thin hv pioilint 
plant, hadfleared llmir pint of ihejmejle hmll ih. ii oliite' ami hiinpi 
h ws and .starletl on the fouml.ilioiis of tie ii m w plant 'I .it.is will ii'e 

p.iit of their own plates ami purehase /im fnan the Ifurm.i I oiiipanv 
to make coiriie.ited jjalvanisi'il sieel sheet' for w hn h lln ie is a verv 
laip-demaml in Irnlia The Uiirnm Oil fompanv will import tin fiom 
the Straits ami iiiaki' then own p.ii.illiii oil .aii' in another tleaniip 
M.'ssrs .le.s.sops aie alrea.lv at work in th. ii piemi'es siipplvinjt 'in h 
liimshed striietiires as can he moved hv mil th.it llm 'ei.ip maile 
niav he returned to the fiiinaies with a mimiioim of haiil.iue. riales 
for'steel sleepeis. skelp for welde.l steel tiih. s hilh ts. ami vviie rotls aie 
evamjiles of other jiroilinls to he made In onh r that the lat.i.s may 
he able to siipjily alino.-t anv hut Ihe lim't tool "teels. ele, nit- fiirna. es 
are amonftst the projiosed eipiipnieiit 

The Biinna Zinc I'orjioiation will nmiiiil e llire their riiie from sul¬ 
phide eoneentrates, and imike 'ulpliurie m el ..s a hv-i.roiliiet. of wliieli 
.siitfieient will he suinilied to the T.Ha Company for the fixtition of 
ammonia in their hv-|.rodii. t ,.latit. ami for the retnaimh i a use will 
nio,st prohahly he found in the ihsirit I in a diret non m vvlm h the wiiter 
was ex]s>nnientinp. hut whieh at nresi-nt i- oonlidt-nli.il 

The Oovernment of 'Nlysor*- vJere about to ent.-i into, and from a 
press mitiee have evidently arranged a contract with I atas to erer-t 
and work a charcoal blast furnace plant for them All rtiat naturally 
follows the manufacture of charcoal j'ij: i.' intends! to follow. 
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The wliole Bcheme is outlined as a| interesting example of the trend 
of eompanies or roinhinations of eompAnies being self-contained so as 
to able to estimate more closely such items as costs and times of 
delivery. Other obvious developnu'nfs are even now tiniler negotia¬ 
tion, all tenfling in the same ilireetion. 

■ A similar idea is indicated in a lecture on Recent iron ore develop¬ 
ments in the United Kingdom,” by Dr. F. H. Hatch at the Royal School 
of Mines, on May 27, 1919,* in which it was .stated that the working 
of the low-graile Jurassic deposits has been rendered ])ossible by the 
great extensions to iron and steel works that have been initiated with 
Uovernment assi.stance during the war. These works have boon planned 
on the mo.st modern lines, and possess on the same site by-])roduct coke 
ovens, blast furnaces, steel works, and rolling mills. They aroTTesigned 
for the basic process of steel-making and will be fed with home ores. 
In choosing the sites for these works reganl has been pahl to the situa¬ 
tion of the raw materials ore, fued. and flux- -re<(uired to sui)ply them. 
On the completion of the.se extensions there .sloiuld be no necessilv 
for this country to import a single ton of foreign steel, Refore the 
war soiiK'thing like ‘2i million tons of steel, in the form of slabs, blooms, 
and billets, were im])orted into this country annually, mainly from 
(lermany. The necessary cheap ore and fuel can only be obtained, in 
face of great augmeiiteil cost of labour and material, by an all-round 
increase in clliciency. embracing capital, engineering, and labour. 

Kxtkndf.i) U.sk op Ra.sic ,Stkpi.. 

Another striking feature is the progre.s.sicely diverse uses to which 
basic ojien-hearth steel is being jmt, as well as the largely increa.sed 
output and proportion of basic open-hearth steel in the total out¬ 
put of steel of all kinds. The very large output i>f high explosive 
shell would not have been possible along with the other material 
reqtiired bad not the result of experiments of experts ayd mannfac- 
lurers convinced the authorities of the stiitability of this class of steel 
for the manufacture of high exiilosive shell. Experience in the war 
had the elTeet in many ways of curing us. for .a time at any ratp. of 
super-sen.sitiveness about many thing.s. of which one notable example 
is the change that it produced in the sul])hur and jihosphorus contents 
IH'rmitted in steel for high explosive shell which at first load to be m.ade of 
acid steel to a specification demanding not more than O-Ol”,', each of 
sulphur and phosphorus It was ultimately" found safe to make the 
shell of basic steel and to raise the sulphur and jihosphorus limits to 
l)'0r)'*o in .Tanuarv 191.'). 0-0G"[, in October 1915, 0'07“'o in Ajrril 1916, 
and after exjieriments on steel containing O-l®^ each of suljihur and 

‘ J., 1919, ^219k. 

• Iron and Sterl InduHrt/ of thr Vniud Kingdom Under War Conditions 
1914-18), by P. H.^atch. 
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phosphorus, to ft rhan^e that sa\t'(l ionsuiorablt* (juaiititicd 

of shell steel fnmi being rejee^eir; (VnS^\\ i-a<*h of sulphur aiul pluw- 
pliorus s(‘eins the liighc'^t de'^irable hinit, a> a higher allowanee would 
not be likely to lnerea^e the output of tihi.died i^odiut materially. 

'I’lieie \Nas at hist a large pioportiou of leje^tlon’^ on a<‘M>unt of sur* 
fa« e Haws, and as the writer was in the niuht of tin-* work and largely 
re>ponMble for the suentdie .side of the Indian ]»rodin lion of .sliell steel 
l)ai'«. he <an testify tliat this to a gieat extent was another ev.imple of 
super-seiisitiveness that was i uied b\ the enein\. a faet which led to 
the reilettnui that possi)>lv fimii <*\en a met aliui gi< al point of \iew a 
t(»ni<‘ of this kind had be< oine iiiM e.ssniv for tin* human pai! of the 
world. 

The |vriod of stress compi'lh'd makiTS also to look at fa« ts stpiaK^U 
We had bi*en preaehing attention to the makini! of tin- bu* o\ei 

twenty years. an<l only the manufaetuiets »»f ^peM d vtnN ,«ntl in*t ail 
id tliese. }iaid suHicieiit .itteiition to the subj< 1 1 but w In n <\eiv bar 
for shell making hud to lu* bi'oken into shell h iii:tli«' .md the tliai flesh 
fra< tine examiin d. there eould be im fet ling of ■ ojtiplai lun \ o\er steel 
being free fnun pipe.s when lhe\ weie actu.ilK tli'-ie though hidden, 
for the fresh fiaetmes exposed the fait'' to full view Xuam. the 
Krein h prarliee of having all sliel! hai" pn kh d was a little revelation 
of reality to inanv who. in light of the nn ely-tiiushed si ale on the mit- 
side of bars or billets, felt that tln ir >1- el l,ad no lokes or Minilar surfaee 
defeets I he pu kling hdt the billets miked, aitli flaws s]iowing» blaek 
'•It ii white or ratlnu a pale stei-l gie\ ba* kL'iound a high! vetlu< ative ex 
p* lienee piodiieiiig 111 a skilful and dt teniiiin d let linii I. in that inodesty 
of outlook that jileeedes a flllthei ainl I'ellel.lllv a sui < e.-sful onslaught 
on the piohieni 

/i/i.sb Shrl (JoltiiHf What If soiin t inn'• ( alle'l ' .n id ste«-l 

made on a bu.sie bottom, a iii]stH»m*i due to the trinbinv to ilaitil 
kindred witli more fashionahle neighbouis. a sti*-! made from pure 
raw materials and puiifieil to the iitmo-'t on a ba.-'i' In’artli, was trieii 
as A substitute for Swedish iron, and Mther .ifter tin* old i < nn-ntati(»tl 
or b\' <*arburising in the i i m ihle. made into tool '■ti el- w hn h aft i r I sung 
tested in the L’niveisity of Sheffii ld bv l»r IIinpeT wi n- juoiiouined to 
be a success. Tlie Use of this .sul^stitut'* v'as . In- muaiis of greatly reliev¬ 
ing the pre8.sure on imjiorted Swedish matinala. We in India Iiad 
similar problems to meet. only, hav ing no era* ible fiirnat es. h;wl to make 
our high-carbon steels in tin* lupsi* o[M'|i hearth entirely without the 
after use of the crueible. We were rjuite proud of our results, but a word 
of warning is desirable. We jia^e in the I>a**t flone hundreds of t4.»iitK 
on substitutes for the Swedish iron has**, and it is mo.st difficult to 
decide on question** eonne<t«-d witli the finer rutting edges. Also, 
during the stress of war, material was accepted ch^rfuUy that would 



2U6 


BEPOBTt) OK THE KHOORESS OK APrEIED CUEMISTBV. 


not liBve foiintl u HiinilBr market before the war, and might a 
re|iututioii if piesented in the near Injure. 

In 1!tl8, '1,!)02,10<> tons of Htcel of a total of tons. or5l%, 

was tTiade liy the ?,ei(l piocess ami tons, or iit'/Q. hy the basic 

|)io(esH. Dining the last ijliarter of tfie year tlie average weekly outpnt 
was, acid H.o, 1(18, basic 8(1,122, the first lime in the history of llritish 
steel making that the out put of steel made by the h.isic open-hearth 
process exceeded th.it made by the ai id open-hearth. If. Louts® 
mentions that, in I'.tl.'l T.ddl.tKM) tons of steel was made, and in 1918 
9,5.‘19.()(H1 Ions, piaetieiilly the whole increase being in basic .steel from 
Itritish ores. 


U.vsii' I’lii-lmi.v, ^ 

Another e.'iample of gn at inteiest was the imiditii ation dining the 
war of the 1 om|iosilion of " standard ipiality ’ basic pig-iron (silicon 
not mole than 1",,. and sulphur not nioie than tt ll.')",,). as any impoitant 
increase in the total oiit|>iit. was md praetieable unless highei limits 
were eoneeded. 

'I'he problem of im leasing the piodiietion of home iron-oie is a com¬ 
plex one : not only does it nuolve the provision of tiew labour, niei ham- 
eal appliances, means of tiansport. etc. but since the oies aie in the 
main phosphoric, it means an e.xtensive leairangenient of pl.int and 
the replacement, by basic material of the siliceous linings of many steei- 
fiirnaces hitherto used for the acid process. Aloreover, .since the home 
ores are of low iron-content (averaging 2.8",, iron a^ ag.iiiist .dtl",, for 
imported hieiiiatite), an mcieased number of blast fiirnai es are reiiinred 
to |iiodiiee the .same output of pig-iron, and this, in tiiin. iiece.ssitates 
larger supplies of fuel and limestone More furnaces in bl.ist mean also 
an additioii.il supply ol the specialised labour reipiiied to man them; 
and the changing over of bl.ist-furnaces and steel-furnaces to basic 
|iig-iron and steel production involves the education of many manage¬ 
ments in the technical details of a [irocess to which they arc unaccus¬ 
tomed.' 

The jiiobleni of ba.sii-pig iron is a complicated one. The silicon in 
the pig is converted into silica on the open-hearth, and this mu.st be 
fed with lime until the slag formed comes iiji to the high degree of 
basicity required in the basic processi say under 20" „ silica. As the 
silica formed cannot all be brought into contact with added lime, some 
of it attacks the basic bottom and both on account of the time taken to 
oxidise the extra silieon ami the time taken to lepair the cavities made 
in the bottom of the furn.aee, a high-silicon pig increases the labour 
requirevl per ton of steel and decre.-.se., tlie out|ait. Elimination of 
suljihur is uncertain and troublesome, and the fluorspar used decreases 


^ J., 1919, 205t. 


* See F. H. Hatch, J.. 1919, 219b. 
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the selling value of the basic slag proihiced, m» sulplnir t onu‘j)t> must 1>»' 
kt'pt low. In the l>last-furnaot‘s t|ic noimal coiulitions tcialing to low 
silicou content, tend to higli suljdiur. and so witli a f\h‘l roniaiiung 
about I'^o sul]ihur it retpiiros a gnat dcgn** of .skill and wattldul 
n»‘ss to produce ba>ic pig of *■ stifndanl «iu.iii(\.” Hence in .Mairh 
HM7, after a hvi'Iy ili.«‘ru.'"'mn. tin* strrl inaKns. lia\ing ngani t«» llie 
national enieigencv. agieeil to a* 11 pt a luaMmiim ''iluon peirentage 
of 1*5. a maximum Nulpbur prrcentage>>f n 1 .md a imniinum maiiLtam ^' 
jn*n*rntage of I 

( 'nder 1 ndian coiahtioiis I lii> sulphur ditle nil \ was m<i 'joal There 
is an abundanee of ore luh in iron, .iboiit liu",, .oiil i.«ail\ (nr (nun 
sulphur, and tlie fuel lontains onU al'oiit of sulphur (tin 

standan^vaa mIh oii, O-do suiphui. and I P’., manL'am .se, whieh 

latter witli our abninlaiu e of manganesi- on-s , ould ha\I m »‘ii iin reused 
to any reasonabh* extent, onlv with oiii low sulphm fuel a tonteiit «»f 
Id'*,, 111 the pig was conMdtned suIIh n nt (bir of the ad\antii;;es 
ami disa<lvantage.s of the iaigi* s,lj»nntaimd units i> that as \oui 
ha.sn- pig-iron is voui own m.ike .uid isdi-liMnd ttt \ou in the irio|!»-n 
( ondition. am not up to tin* standaid is nut np-tiMl but mint 1 m used 
under a prote>t vaiVing in Vehemem» with the pehilitau''- of siliioli 
< ohtained in tlie pig. 

'I'he prodiietituis of stet*l in I!* 12 I't I 1 and 1 '*17. i ompan-d w il h I!iIS 
are of interest In 1912 a t*ital ot ri'sjmi.mi luu^ uas ni:id<‘ up of 
(.dIO.tMMi tons arid ami 2,ir>d.(Hrti tuns b.isi, In l!»ld. 7 tli;.*! >7tt Ions 
\as made up of 1.8(K).ir>| tons and and 2 *^'0.722 lirti' base In 
19!7. 9,7lb. 0 11 ton.s was mad*- uj* id o tiT^l 1 hi• tons ai id and 1 old d91 
toils ba.sie Ouring tin* liist half of ihe total prodm lion was e|os«- 

on a i(M)IH),(XH) ton late, and about the -.ime lime tin- 1 ml*d Slates 
had pas>ed the lo.ooo.oiHi ton inaik 

\s 111 tile next great w.ii subrnanms ui -mnlai de\n«s in.i\ i in of) 
outside supplies altogethei from ontlvina .uuntres ihisi- (ininlrii-.s 
must arrange meanwhile to l>e as nearly self Mipportiny as possilt|e 
Wlien We have done our l>est with basir th»*i* may )•< sfime of our needs 
H'eii in tinie.s of greatest stress that mu-'t^ be im t b\ a* id ■'tiil I be 
* oal in India lias a low sulphur eonteiit. ini e\<epTii'g tiiie -mall on! 
put. a ]ihosphonis eontent so Itigii that e\en if the ore < onlaim-d no 
phosphorus it would preilude the possilality ni makiiiL' pig iron suit¬ 
able for the acid steel process 

The pre.sent writ^T has indiealed tin- meat-' * that have bet ii fonmi 
by ex|HTlinont and the aiiangemints mad* wln r^ by ar nl steel may la* 
made in India, if the nerd be great t>nom:b. at any time in tlie future. 

The country that can make the In st Uisir steel with n-gaol hi price, 
output, and qualitv for the work it will Iw railed iip^iu to d** ami eun 
make the beat use'of it. has the greatest diame in war War, so far 
■' J. Iron uiitf Sirel i nM , 191H, i , 4ol , / , 191lS 



20H 


llKluttTH i»K TIIK PlUiaitKHH OP APPLIEO CHKMISTBV. 


an the hIppI iiiihmtry in ('otKcniiMi, ls an iiitcnsifiprl phase of the peace 
Ktni)'gle, tonie and educative in its tilTcets. 'I'he nation that niakes 
economically basic steel of the most suitable (piality for the greatest 
portion of its demands, assures high leput.ation and the eom|>aratively 
unlimited output that iiinlcr picsent comlitions can only bo maintained 
in basic .steel, con.seivcs its acid matciial for tin- spei ial pnrpo.ses for 
which it is still found necessary or picfeiable, and thus has the be.st 
chance in peace times us in war. 

(Iradually many of the results of e.'C[icriments which during the war 
had to be treated as secret, aic being |ilaccil on public records. The war 
piodiiced a cuiious combination of secrei y and publicity ; on the one 
hand, lesnlts of new woik on needs that had develo|ied were kept 
leligiously from the enemy, but spread abroad among.st the .t^i'es ; and 
on the other, those (inns that had attained great success in their special 
lines not only pooled then inroimation for their niutnal beiielit. but 
taught their piactiie to oiitsnh' (inns for the lommon good .\t a 
tecent informal reunion including .several of the mannf.K tiiieis, one of 
the most progressive lemarked on tins subject that now we had divided 
up our infonnalion we must begin ag.iin and work even harder and more 
skllfullv than befoie so as 'to go one better." 

Nii'KKi.-t'iinoMirM Stkki.s. 

.\t the September meeting of the Iron and Steel Institute .some good 
papers weie given, amongsl others two on temper brittleness 
Krinilkliell) especially m nn kel-chiomiiim .steels." There was an excellent 
diseiission on the.se papers and some \aluablo fac ts weie disi'losed. 
especially by .1, II. S Dic kenson, who has been working on tins subject 
for some years, and has published a valuable pa|)er on mi kel-ehromiiim 
steels.' ,\fter a brief sketc h of the history of special steels, it is statc-d 
that the number of spc'cial and di.stinetive steeds actually in use is cpiite 
limited in number, those of the constructional type (as opposes! to tool 
or cutting steels) being nickel steel, ehroinium steel, with or without 
vanadium, the niekel-ehromium steels, and, hardly in the same group 
and only in a special sense constiuctional steels, the austenitic steels 
of the "ir)'’;, nickel, or high mangane.se. type. 

DfTY'OK tjVKl'l.M. t'c)N'.sTKl'c'riO.\.\l. StKK.LS. 

In this connection Dickenson says, in the paper referred to above : 

" I’artsmust endure the, stresses thrown upon them without fracture 
and, nearly always, without sensible jn'rinanent deformation. The 
[ihysieal pro|>erties concerned are clastic limit, ductility, and tough- 

" F. Uogera, J., ItlU). 774\; R. It. tJix'uies, M. Foil, and U. A Hadfield, J., 
I«10, 821a. Seo also ./., 1919, 34 Sr. 

' J. II Mt SeoUamt Iron and Sltd InH., 1919, 110. 
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ness. The last property ii.ii.illi iiiea»ur«'(.i b\ iis<-ertaiiuii)i tlie work 
of rupture when a noteheil battis liruk<'ii by a blow of a<le<)uate forr^, 
delivered by a liainiiier or falliiii; tup or a |H ii.lulum." Uiter he defines 
toughness in more o,.n,.i.il teiiii^ as tin- it sisiaia <• olirnsl t4> the pro|>a- 
gation of a nack. 

The sigmlleaiue of llu si-piopi iiies tlieii dis< u»»isl ill detail and the 
author adds that it is not only p<txsib|i- to oi t biitihniess with soft mate¬ 
rial of low elastie limit, but abo a \i>iy < on'ideiable aiiioimt of tough¬ 
ness with a high elastie limit, and ili.it in Miiiiing thioiiglioiit parts 
of considerable mass, or of irieonlai sh.ipe. pht'U.d piopertus of a high 
order and the la-st po.ssible toinbin.iiion of high > lasiie limit, toughness, 
and ductility, alloy steels, .md more p.tiln iilail) mekel ehromiiim 
steels, iiad their piineipal applitation 

The author eoiilirins our old idi.serval ions thai this I'ombinalioii euii 
only be obtained when tlie strn. tiire is made up of an e.\eee<lingly 
intimate mi.xture of ferrite and eenientiie, but mhls that it is fairly 
easy to understand w'h\ this londition h.ids to higher elastie limit than 
when the several eoiislituems .ire s, paialisl, and the soft, mistilfeiied, 
and unsupported ferriti’ irtslals lan gi\e w.iy iinih r stress but h'ss so 
to e.xplain why it is .so ad\ant.igeous in rehitifui to tin’ notehed liar 
or other tonghlie.ss-deteiniiimig test. The le.ison may Is- that a eraek 
has so nianv ehatiges of diiei t|.,n to m.ike in traversing a short distiinec 
as eompared with the lelatively lew. h’mg. ainl straight inns through 
‘lie cry.stal gliding planes m a li’rrite-pe.irlite steel. 

The structure to aim .it in any spe< nil sliueturul steel, where high 
elastic limit is de.sired, is that piudined by the more or less eompletc 
suppression of the critical changes when cooling from some suitable 
temperature, with or without siibseipieiil li iniM-ring 

A verv fine structure, and intimate assoi nilion of < arbnh’s and ferrite, 
does not necessarily ensure a high i-lastn limit (ertuiii chromium 
steels, for example, when slowly looleil Ihioiigh the critical range, give 
verv low yield points, and yet havi- sin h very line striiettires that high 
magnifications are nei essarv projierly to see the < aibale partleles winch, 
however, are then fonnd to be globular Sin li strin tiires are io..soeialed 
with toughness, hut in order to get liigli elastn limit as well, it seems 
to be nei e.ssarv to jiroduee the . .ubide partieh - bv de< ompositioii of the 
transition eonstituent maiteiisite^ and not ili ’'tly.from the aiisteniti’. 
It is probable that the larb.idi s then s.-jiaiat. .is plates, andthusexert 
their maximum stitlening elli’i l 

The intensive hardening of mcj>el, < hromium, and nickel-elironiiiun 
steels is next eonsidered. .\ll the steels were made to contain as nearly 
as possible 0 - 10 % Si and it ^.T’.^.Mn. The first sr-ries had various 
proportions of ehromium and larbon and no nickel , the second waa 
bkethe first as to the chromium and carbon, but in addition lud as nearly 
as possible 3-75% Ni, and the third series of similar compositions only 

* o 
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with 5'657o Ni. The whole of the reeulto are most valuable, but pro¬ 
bably the most interestiiij( feature of the, first series is the critical 
ehromiiim eoiiteiit vorvind from about 4'5% Cr with 0-26% C to about 
1-5% Cr with tlf'i, C. I'p to a point clepemlin(i on the carbon content, 
the a<l<lition of chromium causes a rise, not only in yield |)oint and 
maximum sticss, l>ut alst) in touj>hneKS (as shown by the notched liar 
test). This ellect reaches a inaxiiiium at a <iiromium addition, which 
is less ns the carbon rises, and thereafter the yield and maximum stress 
decrease without ,sij>nifi< ant further alteration in the impact test 
results when the carhon is below but with an increase when the 

carbon is higher. In the seeoml and third series the ,sanie type of 
critical chromium content is shown, whu h with .‘$■75% Ni runs fiom 
about ( r with ('to about Cr with 0'8";, C, Ifhe other 

principal point for imtii'e is the considerable raisinu of the yiehl point 
and maximum slres,s, at all carbon and ehromiiim contents, which 
follows the addition first of .'l-Tri';,', and then of of nickel. The 

increased strength produecrl hy 2-75*’’, Ni is not accompanied hy any 
appreciahle reduction of toiidliness in steels haviii}; up to about 3% Cr, 

It is tussunied that a steel which, after coolin';, dives a Brinell hardnivss 
of over about 115 is cITcctivcIy hardened throudh the partial suppression 
of the critical chandc. and will, after suitable tcm|)erind, d've the type, 
of structure desired. 

One principal ctTeet of iiddiiid nickel to ,steel containiiid ehromium 
and carbon (within the limits of composition dealt with) is to make pro¬ 
duction of martensite much less dependent on the cooliiid rate than is 
)) 08 sible with nickel steels u)) to 5'65“'o Ni and about ()'7“'o C, or with 
chromium steels containing up to 7% Cr and 0-7% C, In addition, 
the mechanical testa obtained after hardening and effectively tem- 
jicring, are improved, up to a jioint, by increased elastic limit with un- 
diminislied toughness. As a consequence, steels containing both 
nickel and chromium, in suitably adjusted proportion,*, offer better 
mechanical i>ro|iertios and may be used for a grejvter variety of appli- 
cAtions, both for large and small work, than cither straight nickel or 
straight chromium steels. 

Therein seems to be another feature of the time that has been coming 
for years, the greatly extended use of nickel-chromium steels. Several 
years ago ,\, MeWiiliam and K, J, Barnes published a series of heat- 
treatment studies on manganese, chromium, vanadium, and nickel steels 
of varying carbon content,® and in 1910 conducted a series of e.xiieriments 
on the vanadium-chromium, vanadium-nickel, and nickel-chromium 
series, but some of the results were so extraordinary that it was thought 
advisable’to repeat the whole serie" afresh for corroboration before 
publishing them. Many of the results have been used in practice, but 


' lion and Steel Inst., Msv, tUlU and 1811; J., 1910, 633 ; 1911, 626. 
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circumstances prcvoiitctl the syst^uiatit* mtU'.'' 

of the iiitereatinjf results of rrst'iiri-h wan tlii.'* \frv iiuprovciiM'iit 
b} tem[>erinj' up tu alK>ut »J<Ki luoiiiKiiir*! bv tlic author, and an 
example of this was publiKhed in ynt- of tin- pai^rs \K Mo William and 
harm's; the tempor.ituros \anod b.r dirtornit stools in'twoen .'UK)®and 
4<K) ( . A siinilur etTo(t is appoann;: in woik tliat is lM*ing dono now 
on an altogetlior dilToiont typo of matonal. and il,at will probably 1 h* 
jmblishod soon. * 

1 1 Hiper brtttU’ni'AS 1 Ins sulijoot has bom so nnu h ilisi ussod n'l’imtly 
that it is worth whilo (pioting a jsirtion t)f lliokonson's Dpinion «>h the 
subject. 

“ Nickel-ehroniiuni steels, within wide ranges of ooinposilion. may 
somotimrtt be made to give wry low not.lud bar tost n*snlts, i.r.. 
become brittle, if slowly oooled tlirougli and from a definite range of 
teiniterature below the entnal point, aftor pt<>\ious liardemng It 
is remarkable that this efleet. whnlt inav Ih‘ prodnectl oi avoidetl at 
will, by varying the (ooling rate aftoi tonipeimg. is m some way «on* 
neete<l with the melting, (a.sling, or forging of the steel, s*} that one ctf 
two lots of identieal analysis, .uid mado the same pioei-Ks, inav 
show marked Imttlem's.s. or gnat tonghni s-., a«(ordiiiu to whethiT tlie 
steel is slowly eooled or ipietiehed aft« i tt*inp<‘iing at. sav. tiiN) 
wlide the other bateli gi\«*s go. d iisulls indeprndentiv of the moling 
rate. 

“This brittleness, whnh is nveahMi by the not< h«‘d bar test only 
(teii.silo and plain bend test pving not tin* hast indn at ion of its preseme) 
ia undoubtedly counected with some alteration of the amor|>houN iiiter- 
erystalline cement, a charaeteriatic feature being the intergranular 
fracture* when broken at not«hes, of temper luitth* steels Tlie )ni< ro- 
srope has failed utterly to ri*\eal the bast ditlermee in npjH’Aram'e 
between two [)ie<eH of the same steel whieh luive been liardener! alike, 
but difTereiitly teinpi*re<l, «iiu' to pro<l»n e biitth ness tbe other fougliness, 
and this is hardly surpiising if indeid the \^eakn^^‘‘, wliatevi-r it is is 
eonfmed to the bend, a few moleeuh s thnk between the (r\staliine 
grains of sorbomartensite Marked temjH i-biittleness only# oreiirs 
when oil or other hurrlemng has prodme^l a <oiiiplet4*ly marl4oisitie 
structure, with no ferrite nn-slie.! between tin • artensit^* grains, this 
l)cLng precisely the condition wbick givrs tin* b t rejtiilts when teinf>er* 
ing is proj>erly carried out, but the significarn of this is at prewmt not 
Very clear. 

I’p to the present the )(rinM]*al applications of nn kebchrornium 
steel have l>eeri in connection with war mutenal, im liiding in this term 
not merely guns, armour 4 »late, sind so on, but shijwi' crank-hafta, aero 
engine parts, etc., and the automobile industry. It *-eems very pro¬ 
bable, however, that for more general engineering purjaises, j^'here high 
streeaes have to be met, and es|)pcially where these are qf. the alternating 
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or tyjH-, iiiti-iisivi'ly lianlifiiiiK and liigh flaittio limit nickel- 

cliToiiimm Htci ls will tioid to disjilm i- tin; Hotter, and it in imi>ortant to 
a<ld, tin; less touisli l arbon steel." 

Tlie melallurRii’.il world is inilelited, to tlie line Hjiirit tliat has ^irompted 
Mr. WiHinm ('lurk, Direetor of Me-ns. Vicker.s. I.iniiled, to permit the 
publiration of sueli valuable results tui a subject that is one of the 
features of the tinii'. .\n attemjit has been inaile to jiive the general 
reader a Rood idisi of the trend' of the work, but for those sjiccially 
interested in it, the jiajier itself must be studied 

l)lKKK'UI/rV OK DkTKUMINISO THR RKI-.tTlVK 'rol GHN'KSS, BrITTLE- 
NKRs, AXK Hardness ok Pteki-s. 

The reeunent dilliculty of e.xjilainiiii; the exa'et meamiiRs of simple 
words in eommon use. iiiiiinly no doubt because of the inexactitude of 
our knowleilee, recalls the many meetiiiRs that had to he held of a 
Committee on the Nomenelatiin' of Met-dloRraphy. ami the amount of 
diseus.sion that look jilaee over delininR the meaninRs of the terms then 
much in iisi'. h’or many years there lias been much discussion on how 
to prove whether a steel is brittle or not, on how to ascertain the eom- 
jiarative dcRrees of hiittleiiess or loneliness and even on what test 
jiroves brittlene.sK in steel. During the J'ast year the iliscu.ssion has 
recurred in a much inlensilied form. W. II llatlield in an im|iortant 
jiaper" pass |)articular attention to the property of hiittleiiess and the 
attemjits to lind a test, or series of tests, that will eiisuie that any 
steel that is dangerously biittle for the service reijuiied of it shall be 
discovered before being jiut into use. This jiaper jirovoked a most 
valuable discussion, an indication of the widespread interest in the sub¬ 
ject anil the diiricultv of making clear definitions that will he generally 
accepted, Dickenson dclines toughness as " measured by ascertain¬ 
ing the work of rujiture when a notched bar is broken by a blow of 
adequate force," and its ojijiosite, fragility or brittleness, may be 
inferred, llatlield in elTect holds that it a steel stands all the tests 
whilst it is whole and onlv shows brittleness when it is notched, it has 
only shown briltlene,ss under one eondition out of many jios.sible, and 
that it should not be called brittle without qualification, but should bo 
referred to ns showing notched-bar brittleness, Hatfield holds that if 
a jiart is not stressed beyond its elastic range, it must neces,sarily 
successfully withstand the ,stresse,s with which it has to deal; that there 
i,s a safety range of stress within which any given material may be 
stressed for an indefinite period ; that there is obviously a minimum 
range of stress which, over a long period, will produce rupture. How¬ 
ever long this latter j'criod may be, it' is clear that whilst on more or 
less emjiirical calculations the stresses may have been shovvn not to 


• J. /not. Vech. Eng., 1919, 347, 533; J., 1919, 502a. 
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Axce6<l the elftwtu* limit <»f the (MUrt uiuler ennriiih^ratioit, it w eorlAin 
that Bome hx^l pilinp \x\^ o( ?ta>s> mu<t hu\e XiAvn (.hire tn v^Klmv 
rupture. 

The number *»{ te^t^ ti» \vlii<'h iir» 'ul'pM tt il iik a m(Mh*rn wiirkn 

reB*'ar*’U lrtltora 1 «'iy m.w he mffiriMl iiitm ilie .»«< miiu ttf the mi« hameiil 
teHts used by Hatliehl in the l*'nth Ih-t.inh huhniutorv. nf 

which he is Iieml. “ I In* ‘'t.iiie imUnie tt-nsile. tor'-imi, bend, iiiul 

IJrinell. The <lyiianiie uiehid*' tIs** t'harjtv, iiiul Kreim»tit 

impact tests; the St.uiti.n lep* at. .1 l.I.*w t.m. tlie Sanke\. Vrimhl. 
ami Wohler alternatinj: i**m- . th- Sluae 1 . ^luaild also 

bo incIudo<l in this (ate::on Iheie ai,* ak,, the diih*ieiit wear tests 
sticli as tho.se deNi'.ed l>v Sta!i 1 **!i. S.imt.r aiei .»ilieis. hut thoM* just 
meiitionHrt n*pre>»eiit the »»in s whe h the a>i»h.>r rinpli»\s m his ditTerent 
investigatory work' Tiie lzo*l. t liiij\ Kieni«.iit. and Stanton tests 
are all done on nnt( hed hai s. In nu* '■i ii,'ai lU'Z f.ti!ur*s i he e van it nation 
of samples whn h ii.ue done e\< *ilent *...1 \ is a L^re.it assist ate e de^pitn 
the adviT.se opinions of s*nn** of t!ii‘ * ntn >• fw** ni.nn tvp« s of faiinn* 
o«'eur. First, there an* tliose * wheie tin* iiMteiia! h.is riplitle been 
a.ssnmt'd liv the 1*11 uineer tn p*»«-..,.ss s*;, net h and fre* d*ini fr *111 def****!s, 
but \vln*re t lie nialenai ha< to In e np to n a^toia hie I'Vpi * tations 

second, tJiOse “ whei** suh'.iMpi. m exaii'in.itinn h.i** "leiwn the inat<‘rial 
rea.sonably to ]>oss 4 ss piop»rT*<' vsloil. th* tneii.. i-r avs.Miated with it, 
but where failnie has olniomlv in . n «lu*' t.» insntVunnl km.wledpe 
0* t<i too empiinal tiealnient on the pan of (h** * lejoieer with regard 
to the stre.sses with winch he ha*l i«i d<ai The .inthor <ieMcrd>t‘H in 

consideralde detail Ins nicth«»d of on*-iijjaM'i^ fnilin.-., then <liseiisKeH 
the various im*chanical ti ^ts with » \.Hnph^. Ld\iim .1 \aluahh* table of 
the results obtanierl fmin st*-, k 11-.-i ^ n d»!hien( pnrpnsrs linnhinp 
with the nii'ehann .d ptop*‘iti.*s *>{ a il kiM.wn m. k. I * iiroonnin ste**!. 
which is employed for .1 \an»tv i-l jmipns. . m \.iii*.us heat treated 
conditions 

“Speaking geneiallv, th** vaivnic ninhaimal <injditions nf kiu-K 
alloy steels produi ed hv siiiic^'^ful haid. Iiii.i: fitliowe.l bv Sinlahle 
tempering, arc suflieienth iii«h<at.d h\ th»ii hardness llar^lneKs is 
here spoken of in the sep.si* »»f fsnt.nn.* t*» peijitrati<in liy a H(4*el ball 
under a static load. Whenthest*.! is of low I nln» ss. sa\. llrinell 
number, it may reasonalilv he *oirf*id.i*d t*- I a'leimh* ‘•ii<*ngtli of 
45 5it tons. arcom]>anied by a liiuh «lu(t}|it*. measured in leriiw of 
elongation and reduction of area ; a hi;.*h 1 * 'lam** to ruj*tnre under 
any form of notehe*l-bar iinj'.ul . a po*»d value under the Arnold 
alternating-RtresB test, but an indifTereiit vnlm* und« r the standard 
blow of the Stanton test.. ideiyally. it will have a true Mastic limit 
in the neighbourhood of 25 tr»ns. With a Hrinell lianlmss of 275, 
the tensile strength will 1 k» itvr»*a*ud to bti f)5 tons, with anjnereaHr* in 
the maximom streas in torsion. The ductility will show a substantial 
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dcrrraiM*, wlivtlicr judged liy the elongation and reduction of area in 
the tetiHile or the degree of twist it# the torsion test* The energy 
abaorhed by iiot,e|ied-iiii|iuet test pieees will be found at a lower value. 
Incidentally, tlieSdastie luiiit in tenjiion will Iw rai.sed to aliout ■lO-EiO 
tons, and the resistance under the Stanton test will be very considerably 
increased. With still greater hardness the same geni'ial law is followed, 
the ela-stic range being steailily incrca.scd One or two features, how¬ 
ever, are distinitly woith notfiig, naniely • (o) The Stanton test 

attains a nia.Miiiilm of lt,<MX) blows with a Inirdncss value of about 
.'ISO, afterwards decreasing (h) The .\riiold test falls to a niinimiini 
at about this same value, atid then rises again One further interest¬ 
ing feature is the increa.se in toughness of the m.lterial after Jiassing 
the hardness number of l.'itt. " ** 

The final seetion of the jiaper deals with vaiiations in the mechanical 
jiroperties in stis-ls of the same hanlness. The steel was put into the 
conilition in which it would bi-ar ,i maximum stress of lit) li.'i tons per 
sijtiare inch, and in s.imple .\ ' noti licd bai biiltleness was produced 
by slow cooling from the tempering tempeialiire. whilst in sample 
"11" iiotclied-bar toiighiiess was produced by (piciiching fiom that 


lem|K'rature. The results 

aie as follows : 




H. 

.Arnold test 

. ’i.’itl 

•J2I 

(’harpy test 

Kid ft. lb 

.’Wt l ft. 11) 

Izod test . 

11 .... 

ll.’l .. .. 

Kreiiionl test 

. it kilos. l’.> 

•->11 kilos. 

Hound these and siniilai 

results the controvci^y 

i.igis Hatfield' 


conclusions are 

(1) That all the dillereiit foinis of tests whnh li.ixe been dexised for 
the mechanical testing of steel bung out .some mfoimation of intere.st. 
The infoiniation, however, derived from any partniilar test needs care¬ 
fully considering by the engineer in relation to the kind of work which 
he is railing iijioii Ins part to do. 

(2) Uyal biittlene.ss occurs with much less frenueiiey than apjiears 
to be generally iniagmed. .Vs a result of larefiil investigation, cases of 
■■ apparent ” brittleness of the material ean be frociiiently shown to lie 
frt'e from real brit.'leiie.ss. 

(3) Notehed-liar biittletiess must be dissociated from true brittle 
ness, since whilst notched-bar bvittleiiess is always as.siM iated with true 
brittleness, true biittlene.ss does not ueees.sarily ueeomiiaiiy notcheJ-liar 
brittleness. 

(1) The tensile test is fundanieiit.al. .the otjier forms of mechanical 
testing being aii.xiliary and useful in their way for supplementing our 
knowledge of steels when requiml for specific purpo.ses 

The discussion wa.s remarkable for its interest and value, but the 
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wholp nubji-ct is so tochnical that it is extn-nu'ly diflicult to givo a short 
arooiiiit of It Sir |{olH>rt Ilaillk'M llioiiv’lit tliat tlio Kromoiit systviii of 
tostiii}.'. ttliiili ho had ii^od for many vrars. was tlio most rt'hahlp yol 
discoviTi'd Hi- fi-lt sun- that if tjn- h.ir witlioiit a link was siihmittiHi 
to a siilHin-ntlv hiith \i-lorit\- it would show tin* iiiln-ri-nt hritth'iioss 
show'll h\ tin* iioti hrd'htir tost Mr Swiinli-ii thought tliat tin* author 
had lonfusi-d two iiiiiti- distunt foatiirrs. naiin ly, rosistaini* to fatigilii 
Ml whit'll tin* trill* i-histn- limit must lia\t- a i tintrtilhiig t*lTi*i't, and tin* 
low' ri'sistaint* to shot k to whnh tin* at-m-in’ toim ' hiitth'iicss ” was 
iisiiallv ajiiilioil 

Mr .1 H. S. Mn kfii'on i laiiin-.l that |u ifit tl\ di-timti* ih*t<-rimnations 
of tin; degroi* of liritth*ni*ss wc-rt* maih* on asiortaimiig. hy tin* single 
hlow nottln'd-har tost, tin* roinlinoss with whnh a orin k ooiihl 1 m' |iro- 
|iagati*il ninh*r ri\i*tl oornlitmiis whn h ro|iiosi*ntt*tl tin* dogroi* of lirittlo- 
in-ss of tin* inatorial hoiiig ti-stoil t'ajitaiii K \\ . Ilir*'h .issortod that, 
tin* onlv hiitth*in'ss In* know was noti hoil har liritlloni*ss. 

.Mr. H. K Yorhiiri .sani th.it tin* tar a.xlos of I In* Sln*lliold 'I'rainway 
svsti*ni hail at lost hoon mado of mild o|ii*n hoaith stool , thoy had 
Ih'oii s.itisf.iotori fill alioiit foni \oars, and tln-n funtiiros ooi iirrod at 
kov-w'ii\s or I loso to whool hosso.s .mil almiit ‘J-h",. of tin* a\h*s had 
lirokon o\oii voai In sonn* < ,isi s. h.iir fiaolnn s h.id hoon olisorvod 
through a niagmfving gi.iss, and in othor la-os a goin-r.il oristallisation 
of tin* niotal h.id .L|i|ioari*d to tako {ilaio. .Nn kol-ohroniium stool had 
till*!' boon triod with .i shglitlv laiitor diamotor of a\lo, and tin* niimlM*r 
of frill tiiros h.id now 1 .. rodino.l to an aior.igo of four |M*r annum 

Mr. I'oakman siatod th.it In* h.id inioi h.id .i failiin* with tiirbino 
disi's with maiio.iiio'o noarly ii|i to 2",,. Mr. .'stanton said that until 
rooontlv ho had .ilw.ivs ihoii*.tht that a maloii.-il wliioli was hiitth* iindor 
tin* notohod bar tost would ha\o tho tondoin v to i raok at hliarp i ornors, 
but roiontlv tln-v had m.ido sonn- o,v|(oiiMionts. whnh lorl.iinlv did not 
show that olloit. and tin- rosiili s won* in faioiir of Mr. Ilatfiold's argu- 
nioiit -Mr I"’. W ll.irbord sanl that if onoini ois won- tooondi-mn big 
forgings on inii'.u t to-ts w hon tIn- u snlls of all lIn* otIn r tosts worn satis- 
faotorv thov would fioi|noiitlv bo < l•lldolllnlllg matonal sintablo^iii ovory 
wav for tin- |iur|ioso for whn h it was roiinirod. 

Dr. Stolid wroto th.it In* was i)mto in hannoni with tin* author s i:on- 
olu.sions. and montionod that it vias woll known that aftor a fow years 
under heavy tratlio almost all rail' if «nbjoi tod to tin- falling weight 
test when tin* heiuls of tin* rails won* put in tonsion. -nap|H*d with a 
shook of from 8- I.*) foot-tons ; jinmounred oxiimplos of what tin* author 
called apparent brittleness for tin* .same rails, after (.laning off a layer 
of 1/16 inch from the s.urfaoe, stsiml a shia-k of 2tl foot-tons without 
breaking. The miornseope revealed that the surface layers of the rail 
had been oru.shed to a diptli of I Ulfi to .1 l<)tt of an inch. 

Col. H. B. Strang gave some im{Hjrtaut evidence. He showed photo* 
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graphu of HbrllH which had Wn fired through mild atcel at an angle, 
and in doing tlic work tiic |iointH had Im'cii very Hulmtantially l>ent. 
The Iwid itii|iact vidiii' was low, only r> and tlie niuximuni streas 

waa (M) tona [a‘r a<(tiar*< im li. The ni|^chining marks were atill apparent 
on the contour of theae jiointa Kach cut formed a minute notch, and 
yet theae exia-rimental ahella hail been deformed to the extent .shown at 
a velocity exceeding loOt) feet j«‘r aei ond without fracture. He 
thought that clearly established'the author's com lusion that notch- 
bar brittleness must be diaaociatial from title brittlene.sa, since it could 
hardly !«' said that these, shells were in any sense brittle. He also 
put on record that his firm had, under lire proof tests, obtained abnor¬ 
mally gooil results with plates which would never have rt'ached the 
firing ground if the views held by some enthusiasts of the iiiHwlct test 
had la-en given the consideration they de.-ired 

Dr Hatfield, in the coiiise of his repK , e,ni. the three following defini¬ 
tions : Hi'iil hilttlniir:'! Intrinsic biittleiiC'S of the steel. Apparent 
hrlttletiemi. The kind of billtieiie.ss associated with a pail which broke 
frtini causes other than intrinsic brilllenc.ss of the steel Xnich htiltle- 
neas. Ilrittlene.ss which was only to be disiiAeriMl bv means of a 
noti'hed'bar test 

The serious ipieslion behind all this di.sciission is. that when a te.st is 
placetl in spccilicnlions, steel mu.st be made to pass that test, even if by 
so doing it has to be made of inferior (piality to what might b<> provided 
without the test .Ml these specialist linns can make the steel to pa.ss 
the notched bar shock test, but apparenllv tin- author’s film I'oiisnlcr 
that they can do better by tempering the ardour of the notihed-bar 
test enthusiasts. Without preletiding to decide such a controversial 
subject, it seems to the writer that the ri'alitirs are not yet suHudeiitly 
elear to found a deliiiition of brittlene.ss on the behaviour of a notched- 
bar onlv, and the discussion has made it )ilain that for the present the 
property should have sotne distinctive name such as ' notched-bar brit¬ 
tlene.ss.'’ 'fhe authors term "apparent brittleness. " tin' brittlene.ss of 
the article as distinct from the material, may probably Is' found iLseful 
as a temporarv coll<»|uial term, but one to Is' discarded as soon a.s con¬ 
venient. whilst real brittleness both as to its nature ami dogri'C still 
n'lnains a large field for further thought and experiment. 

In a i«iper dealing with some recent, ailvancs in the measurement of 
hanlness in metals. F t'. Thompson brings the almost etpially difficult 
subject of hardness of metals up to date. 

Inckk.vsk in Sv.sTKM.vnc Hk.sksri'h in Works. 

A gratifying characteristie of the present ‘time is the amount of 
aystemalic rt'seareh that is living tlone in iron and steel works in pre- 


» J., 1919, 241b. 
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paration for the indiiAtnal warfare tiiat Im IhiuikI to follow the military 
peace. One's own ionsultatioiitwork during iln* year has conHiMtiHi 
leiw ex<lusively in the search after something new or in the elucidation 
of causes of trouble as in the entii^il and eXjH'nmental examination of 
prai'tne in order to bring each item of it u]> to tli«' highest pnditable 
standard a real tuning up. Me'»>rs HnintoiH. Wire and Wire i<o|H» 
.^lanufactu^er^. Mii.^'^elburgh. are tlie ]at<‘*Jt to ere< t and set a|tart a 
<|HHial laboratfiry for the puipoM-s «»f fe-^eareh. Here exhaustive series 
of systeinath' re<earehe>< are N‘itig made on the \antnis «'<unbinations 
of lieat-treatmeni and cold-work to pro<bne the best results b»r the 
needs of the indu'^trie-^ the\ srrvt*. whi»h im hide ain raft and bright- 
drawn inatenaN 

New U><t*s fi»r alloN sterl.s and allovs are aUo the subjeet of series of 
exjH*riments, and s|m.| j.il attonlion is being paid t<» the str#*l tv|H* known 
as ''.stainless ' m louiHMion with tlie manv new n-es to which it is 
now ladng put, whieli will umloubtcdly be Neiv »on-ideral»lv added to 
in the near future now that the einl>argo on its maniifa< tiire liik.s l>oen 
w’ithdraw'n, for during the war eliroiiiitim was so mm )i in demand for 
war material that it was derined will that none should be spared for 
the mamifai ture of '‘talnless ‘-tei U. < Im- result i hat '‘ 4 -ems to hav** lavn 
achieved is that stainh-«*s kmv« s. wlneh at lir-t h»st tleir lalge rather 
more ea.sily than onhnary 1 arbon ‘»terU. ean imw be rein'd upjui to keep 
a goewi rutting eilg** for a reasonable tune and p« ihaps as w»'ll as tin* bent 
earls u steels 'I’liev fan in aiiv fa**!* be n* <>11.11 peiietl to any ••xtent 
wit ho I’ alTei t ing tlnar stainh‘'>s piopert \. 'I’he probable fiit lire flevelop- 
nient.s in the u^e f*f this type f»f 'teel imi^t be great 

Tin* varied applnability of tlie ni« kel 1 liromnim '•leels has already 
lH*en iinlifated but .'*'ir Ibdart ilafltiehl the in\f'titor fd nianganese 
steel wliieli fine h.ul ffuiie to mnsifler a lixtnie. Ijas n'lentlv patented 
iiuxldicatioiis of his still unifpie matf'nal a< fording tf> wliieli a tougher 
steel is pro«hnef| by iin rea'-ing tin* ^iln«»n foiiteiit (pun titi to 
with |tt 1"“., manganese, ainl up to 2'*„farlMin , a manganese steel of 
resistant ipialitv witli l(» 17^’,, mangain*’‘e 1 1",, <^»j»per. up t<» 2% 
f'arbon. and 2“,, silifon. wlm h may Is* tfcigln iiefl bv hf'ating^o Kt.Vr’ 
(\ and fpienehing in water, has also iN’en patf nted bv tin* same in\en* 
tor.» 

After ff)ur M ars of res4*arch the»Anieiif an Malh aMe Castings Ass^x ia- 
tion rejsirtHS progress of a mo.'<t praetifal kirni from .lanuarv 1017, 
when their castings gave an average strength fjf 30.H82 lb. (IH tons) 
|>er square im h with an elongation less than ij^o, to March 1010, when 
the corresponding results were lb (22'8 tons) and 12^% 

elongation. 


*1 Eng. Pat. I24R07, 1918; ./. 1910. OTIa. 
>> Eng. Pat. 1^157, 1918; J., 1919. r>82f^ 
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The [lOHition with reference to the eni|>loyuient of electric furnsceii 
in Htneltiiig b beiii(> very carefully re-exainine<l. W. K. Moore, 

ill H |)a[)<‘r " The riilrodiiction of the Kleetric Ftiriiaee into Foundry 
practice,"cliiitao that the eh'ctrie ^furna( <• is the most erononiicai for 
the production <if steel cBstinits, t'.speciallv' from horiti^s and lii^ht 
He rap. 

Mr. Co.smo .l(dins in ili.scu.ssiii)’ the solid and InpiKl states of steel," 
after deHvrihiii); the surface phenomena of liipiid steel as it Hows from 
the launder of an o|H'n-hearth furnace, pointed out that the laws covern- 
irig surface tension applied to samples as usually taken from the hath. 
He emphasised the neee.ssity of stinlying heating curves of quenched 
steels. 

The year has been so prolific in good work that the remaining coni- 
inents must Is- condensed ns much us possible, and will be given shortiv 
under the hisidiiigs of Ores, Ifla.st fiirniKes ami Cast-Iron, Iron and 
Htcel Maniifaetiire. Studies of the properties and treatment of Iron ami 
•Steel. 


( fllKS. 

froH iirf. During the war the mineral resoiiries of the I'mted King¬ 
dom have bi-eii taken stock of with great thoroughness, and the e.xtended 
use of home iron ore has already been mentioned.'-’ 

For the piojected .'stale Iron and .Steel works in Queeti.sland it is 
intended to ship ore fiom New Caledonia to a North Queensland port.'" 

Iiiduin tndiaitrtis i/Mrim/ tin- icnr 'I'liere is e.xtraordinarv ai-tlMtv 
and suece.ss in prospeeting for lion oie in India " One mining engineer 
informed me that Ins company had a larger .siipplv of good ore tlian 
the Ihiited .'slates Steel Corporation. 

.l/a/a/ua<-.s^ or*’. It is .stati-d that tlu’ d..posits of the manganese 
mines of West .\frica should m.'et most of Knglaiid's reipiiremeiits 
of manganese for many years to loiii.-. ami that Kgvptian and .\frican 
manganese mines are more fa\ourably .situated than Indian ; with the 
ri.se in wages the outlook for the Indian mines is .serious It is well to 
hear of ^ileiitifiil supplies of mangnne.se ore. ns no substitute for man- 
gane.se in .steel-making has yet Is-eii found. 

Ill the Ui^Hirt of the Commission to e.xamine into the rondition of 
iron and .steel works in Lorraine. ele_.''’ it is stated that iiianganpge 
was available only in small quantities, and attempts to use calcium 
carbide as a (lartial sub.stitute for deoxidising purposes resultiHl in the 
production of n high proportion of waste .steel ; in fact no sati.sfactory 
siiUstitiite for maiigniie.se was found. 

’’ .Vincr. Eleclnx'heni fsK-., April, ^919: J.,' 1919. 420a. 

'• \V. .'Vsitliiml Iron and Slis'l Inst.. Dec., 1918 ; J., 1919. 6b. 

X. ipi9. 477*. •• J., 1919, 416b. >» X, 1919, 27b. 

« 1919, IM*. 4W*. »• J.. 1919, 422*. 
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TungrtfH ore. —Pre-war reijuiromeiitA of tun^tvn on' in the TniteiJ 
States were afxiut 2(KK) ton*, 'rtie war deiuniul was for 75lHt tons (the 
estimated (.'hinese output in I'.tlS).*' The increased deinnnd for 
I'nited Kingdom iiiay lie jiniired fjom tin' fiut tlia' !«• Keliriurv llllti, 
tilMKI to 7<KlO tons of liij'h-speiMl steel per .imiiim was Isiuj' made, 
whilst in lOlH theoutpiit had nsi'n to ISihmi ItHhsi tons |st annum, 
eontainiii)' some It 1'^",^ tunn-ten 

iliilifUUiiiim orif An ae( oimt hv’.'s, .1 .Inlm'lnne of the molvb- 
denuni resoun es of tin' Kinpire is important, as molvlulemim is alwavs 
a possible substitute (or tiiiiirsti'ii in Ini'll s|sed and other special 
steels, 

■ l/xiti/e lairf’c del>osit.s of 0|iatile ha\e been found ill Imlia, and 
it has l)e?n .suugested .to use this for ennehiiii! Indian basie slnj;. ete.’“ 
The writer was workiiijr on material from these ib iiosits for .Messrs. 
Talas durinj' l!tIH, both from this view and from that of ilm niaiiufae- 
ture of su|s'rphosphale. ,'sonie portions of the ilepo.-it are siillieieiillv 
ferruitinous to be treated as hiitliK' phosphorie ores, whiih will be of 
ftreat advaiitat'e in the future for the manufai tnre of hiehl\ phosphorie 
piK-iron for the usual well known pur|sises for whieh it is eniploved in 
iiidustr\. 

Ul.\s|' Kfitx \i;t; .vMi ( asr-liiov. 

Tliere is no doubt that the jiroper iiiampiilation of the slab's is one of 
the 1,'real seerels of the -iiei essful maniifaei lire of inm and steel \ I,. 
Feild ib-als with sl,ij» control in tin* bla-t fiiriiioe b\ nieans of vis¬ 
cosity tables .M Neiiniann di.si iisses the s\s|cin linie. aliiniiiia, 
silica. 111 lelation to blast fiiiiiaec slat's .md "-incnts 'f'fie iinportaiit. 
subject of tile cbamiit; of blast ftirnaic pas has Isen dealt with by 
W. II. liellert.--' 

Durinji the war the Tata Iron and Slu l Co made snili, icnl ferro- 
manpiiD'.se for their own reipiiremciits from lln ir own lii'lian ores, and 
exiMirted <onsiderable ijiiantities to rmted Kinpdoni and l'.‘s.\ , and 
in the later stapes of the war the Heiipal Iron and .'^ii el Co. kept one of 
their bhcst furnaecs on ferro-manpancse ihi' whole time-*' As the 
writer, whilst iiietallurpieal advi.ser to the Iti'lian .MiinitioiiK Hoard, 
showed how by takiiip only one e\piil fioni home this i oiild 1 m' 

■ lone suri essfiilH and thus help ylic siippU of b iiw niiinpancsc to the 
.\llies ami s.iv*' niii< h freiefii, it was pr.itifiinp to sec that this 
venture ha>l liecn the nniin laiisc of tin' pood prolits of the Hi iipal Co. 
in 19 IS. 


" J., 1919, 248b, 382r. “ J 1918, 418k. *• J., 1919. 228k, 

•’ Chrm. and Mel. Kng , 1918. pg, 294 : J . 1918, IXiit. 

•• Stahl u. Suen, 1918, S6. 9.'>.1; J . 1918. 770a. 

*- BlaM Far. and Steel plant, 1H19.'7, .134 ; ./., 1919, ti37A 
«• J., 1919, 27*. 
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In 1915 Bhortoj'p of S|iaiii8h ore and later of Rripy ore necesaitated 
the u(te of Htecl turnini's at the l)la.st^hirna<-<'H of an iron-works in the 
north of Franee.'-’ At first the use of of the wcij'ht of pig produced 
gave troiihle, hud lut<-r up to .'V»%,was used, and with the complete 
failure of ironstone, a suise.ssfiil attempt aas made to use turnings 
exclusively. In 1915 three blast furnaies, two oti hieniatite and one on 
basic |>ig-iron, workisl ipiite legiilarly on turnings alone, the monthly 
consumption excis-ding 25,<HXtfohs. 'I'he output of a furnace burning 
2(10 tons of coke per day was KXl tons of pig-iron when using ore and 
445 tons when using steel tuinings. So the process might prove to Ite 
advantageous even when the cost of the pig is not dci rcascd. This is 
a most interesting ex|HTience, but in each case the .adoption of a similar 
process wouhl have to be companil with that of.tlu’ conversion of the 
steel turnings into sl<'el ingots, 

Stkki. .Mam’K.m i i itr. 

Among,st the geneial survr'V of processes and materials, refractories 
have not been negleetiMl. This will be dealt with fully elsewhere, but 
the paper on " Hii'-ie refractories for open-lieaillis," by F S. ,Me Dowell 
and It. M II owe.-’" ii'corils the results of a study of the subject such as 
inany had to make dimng the war. In recent years calcined magne,site 
has gradiinllv been replacing calcined dolomite for b.isic open-hearths, 
but since 1911 calciiii'd dolomite had to be laigelv substituted for 
magnesite on account of the shortage of the latter: stiel-makers are 
graduallv returning to the use of magnesite, wlmh more than com- 
Jiensates in extra wear for its higher piicc. In India we weie favourably 
placed in having magnesite from our own mines, although at first there 
was a dillieiilty in using it owing to its extraordinary purity. ('. 11 and 
N. 1). Uidsdale recoiniiieiid the use of their steel standards as a help 
in controlling manufacture to meet the rcipiiiciui nts of specilications, 
and It. Hrearlev takes the opposite view Standards arc certainly 
very fashionable and one is able to use them at peiiods when the tyjie 
of one’s work vaiics veiy mitih. The standards, where po.ssible, should 
bi‘ of one.’s own preparation, but even then it is interesting and valuable 
to check them against some other worker or group of workers such 
as have prodtii'cd the Kidsdale standards. The Iron and Steel Institute 
is making elaborl^t^ arrangements t« supply standards for analysis. 

In a paper on " The acid hearth and slag,"*' .1 11 Whiteley and 
A. F. Hallimoiul describe the mierostructure and mineral constitution 
of acid slags and acid hearths, and B. Vaneske ** deals with deoxida- 

A. Tripirr, CoinjittJi rfioi Soc. Inti J/iiij. 1919. 108, 58 ; J., 1019. 837a. 

, • BUiM Fur. and Plant, 1919. 7, 227 ; J., 'i9l9, 

» */., 1919. 15t. 1919, 9Tr. 

J. Ironitmi Str^l /».»/.. 1919, I. 199; J., 1919. 3liT\. 

•• J* Iron and 1919, I, 2.V>; J., 1919, 5,37a. 
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tion and the influence of lime on eiiuilibnuiu in the acid u(>en-hearth 
furnace. 

A process that has attracted a con.'ulerahic amount of attention i» 
rcpre.sented hy patents of I'. D.ar and the Mins Hied ('o.»> This 
proce.ss starts after tlie pouriiio df tin' in-jol .Voordine to the first 
patent the steel is immersed hot in a solution eontamin;t nitric, sulphuric, 
or sulphurous acid anil an aniinoinum (oni|Hiund. I'leferahlv with the 
addition of ammonia, fjj. d cwt. of mine ai id. 2 of sulphurie acid, 2^ 
of ammonium chloride, and of strongi 'l Inpior ammonia m lOtK) 
qrts. of water In the si'coiid jsitent, freshly lasl iimots, as sosiii as 
they can he stri|iped from the mould, and while the interior is still 
in a molten i ondition. are iinineised in water oi in .1 solution which will 
generate hydrogen oij the siiifaie of tin iimot The ingot remains 
submi'rged sutliilelltly long to ple\inl o 1 .l!i seellee of the steel when 
withdrawn. Jty some it is eoii'ideied ili.it the hvdiogen foimed may 
have a benelieial inlliielice on tin- 'leel. bill possibli llii- eflect may be 
isirtly due to a siipeiior structure of the ingot prodiiied by the rapid 
cooling. 'I he nature of the dilTeiemes m |iio|iiiiies Is tween .Mins 
and untreated 'teels and the leasons lor the ditlereiiees an' Isitli under 
inve.stigation 

J. ('. \V. If umfree . man interest ing |i.i|iet on iii.n to eti lung and macro¬ 
printing,'** details. with \ii\ beaulifiilli I'lodiKeil |'iinls as e.xumples, 
his methods of stndving the .siriictiire of ingots '|'he ini|sirtance of 
this kind of study lies in the inlliieme ih.it the original slnnture of the 
ingot seems to e.xert through the whole siibseipient .stages of maiiiifae- 
ture. One would like to see a lomparative study of examples of Mins 
and ordinary steel ingots by llumfrey’s niethoil 

H. K. Bagiev has ( ontimn'd Ins \aluabh' sliidn's of steel uiaimfae- 
tiire in a paper on ".Modem sImI met.illnigi. (ahnlalion and com¬ 
parison of proces-ses," 

.1. H. Andrew ainl (i W.. tireeii.’'’ in a papi'r on the .MiinufiU'ture 
and working of high spei'd siei l. ' gi\e ilm )iia<lice at the 0|M'nshaw 
works of Sir W. O. Armstrong. Whiiwoiih and ( 0 . lad. In "The 
molecular constitutions of high s|i<e.l stei I and tIn ir l orrelatjons with 
lathe efficiencies.’’ by J. O. .\inold anil K. Ibbotson.®’ with a note by 
K. ('. Thompson, the more theoretnal .isis-ets ij the ijuehtion are given 
as the results of the culininatiiig experinn nts of a long series of re- 
searche.s on the carbides in steel The.se are followeil by a consideration 
of the correlated inlluenees on the beha\iour of the steels in practice. 

Another example has ls<en patented -** of the riianufacture of spongy 

” Eng. Pals. 12446.3 sml 12t4«.y ItllU; J . 19l», .371 a. 

•* J. Iron and SUil'lnM . fltlfl.l, 27.3; J., 19IU, 368a. 

•* Ibid.. 143; ./., 1919, 368a. 

»• Ibid., 305; J.. 1919. 368a. *’ Ibid., 407; J., 1J19, 419a. 

*• A. Frankignoul. Eng. Pat. 125194, 1918; J., 1919, 372a. 
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metal by meanti of the reducing action of producer gas and its subse¬ 
quent refining, in this case in an eleqUic furnace. 

1). Hanson and J. K. Hurst ™ deal witli improvements in the case- 
hardening proccHB. They point oiH that case-hardening at or above 
!)()()" ('. fetids ti> tlie formation of a hy|)er-eutectoid layer in the rase, 
which is a frecptent source of flaking and griniling cracks. The practice 
of refining nickel case-hardening steel at a temperature lower than 
the carburising tem|)erature teiufs to aggravate this trouble. Trouble 
from this cause may be avoided by (n) quenching the steel from a tem- 
|>eruturc at which the excc.ss carhiile is dis.solved, {!>) modifying the 
treatment during carburi.sing in such a manner that a case of practi¬ 
cally eutectoid composition is obtained. Of these {//) is preferred. 

In a paper before the Manche.ster Literary and.l’hilosophical Society' 
W. A. .Macfadyen shows how worn steel parts may l>e salved by 
electro-plating with ])ure iron, which may then be ca.se-hardened. 

(>. Tavlorgives some points in the mamif.icture of tiles that ara 
well worth the attention of those mtere.stcd. 

•J. O. Arnold, who has maile such a special study of the con.stitution 
of high-speeil steels, has patented a steel of the following composition : 

(' O-l!.'), Si Mil tt-2it, Cr .■V2,'i, V l-2ri. ,Mo T which amounts 
to the substitution of the usual ]S'rcenlage of tungsten by one-hall 
to more than one-third of the |sTcentage of molybdenum. 

Si'veral studies of electric, welds and welding have been published. 
K. K. Tliuni,*’ referring to the welding of tool steel, does not ignore 
the weaknesses of the process, and shows how they have been over¬ 
come. T. T. Heaton ** considers that further research is needed to 
establish useful working test methods. ,1. H. Davies considers that 
for oxy-acetylene welding pure acetylene and accurate adjustment of 
the mixed gases to give a neutral atmosphere .nre essential. In a pajs'r 
on “ Deterinination of oxygen and nitrogen in electric weld metal, ' 
by J. H. I’aterson and H. Blair,■“* a general i-urvey of the subject is 
given with n'sults of scries of exiwrinients. lleferiiiig to the metal ^ 
tle|sisiled in the weld, the authors slate that it has unfortunately been 
found to,be faulty in its mechnniial properties, Is-ing wanting in tough¬ 
ness and ductility. The (lercentage of oxygen in the weld varied from 
0d3 to l)-.'t7 with one result at 0'753'’„. and of nitrogen 0'tl8 to t)-14%. 

'Hie history and present practice of .the .Ameiican pyrophoric cerium- 
iron alloy industry is given by .\. llirsch.*' 

J. Jron and Strrt Ind., 1919, 1, .Ita ; J., 1019, 638a. 

“■ J.. 1919, IClR. 

'* J. Iran and SUfl /iwt.. 1919, 1, 346. 

Kiig. I’ftt, 132989, 1918; J.. 1,019 S26a, 

*' (’Arm. on<< ilfl. Kng.. 1918. 19, 301 : J., 1918. 738a. 

lust. Mech. Eng., Nov.. 1918 ; J.. 1919, U5a. 

“ Inet. Meoh. Eng.. J»n.. 1919; J.. 1919, U5a. *• J.. 1919, 328t 
•' Chrm. Olid SItt. Kng., 1018, 19, 310; J., 1918, 737a. 
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Tkeatmeni axi> J’koi'ehtiks of Iron and Steel. 

i 

T. Hakcr 8lllllnlUll.'^t'^ his woik i>ii tin- !<iili]i‘>i ol the ^kAPii orcliiiiiRl 
ill Hteel III a |)ai«‘r liefore the Kiinelav SihhH 

U. liner** ileul.s with tile meltiiie nii'i fri'iv.iiie teiii|ier«tiirei> of the 

eilteetie in irnn-oarhim alh)\s ainl the fnrinatniii of jjrey eimt-iron. 
In cast-iron, jireferahly of alwnit -.V’,, larlmn. the e.M.steiice of two 
(listiiK't eutectic arrc.st.s is shown, llie 'Aiyher the au.steihte );rn|ihite one 
at 115;i°t'. and the lower the aiisti'iiiti i eiiwntite <ine at 1144® (\ 
TIm‘ author is of o|)imon that hr has j.iuNrd h\ hit* tliat jtraphitt* 

III ^<'v pi^-iron ran Hrparatr <iirr4tl\ from thr Inpiid phast* and 
nerd not norrssanlv hr tin* of ilu* tlr. omp4i>itn»u of prr-rxiHtin^t 

rrmrntiti*. 

X ifU/s A .srnr** of paiwM on tin* appliratinii 4if X-m\H to thr 
trstinj? <»f mrtiils was n*a«l ln'fon* tin* Karatlay K A. HimI- 

firld, S A. Main, and ./ hrookshank. Irstinu tin* ahsorhinj; powrr td 
MtroN undrr X-rav.'<. rrronl (In* ndativr alK4>rluiii; powi-r'^ <d <'hrofniuni 
and nickri-rhronnum .Mtr^l.H in «'oinpaiihon with Swrtlish rliurroal 
iron as a standanl. K. Ji*nkiM *JtjUrs tfiat tin* <|rtr<tion of hair- 
rrark.s in aoroplanr rrank .shafts In* radio;;raphv \.* not po.shihlr. (i. 
Krspondo found it (plitr fniMhlr to drtrit fault V pian s of <d 

tin* total tlii« knoH.s <d a lav*'r of iron ’Pin* im tlnMl is aNo vi-rv rnn* 
vriiient for the rxaiiiinalnni id rrmfoniMl tom n t** to <|rt4*i t ruHtin^ of 
iron it inforcinj? bars. 

“ Fluky " ntid ** «•<><)'/?/ ' sttil. In tin* 4»pinion id K tliolitti.'^' flaky 
and woody structurrs are not formed ns rrarks in tlie inj^ot. hut originate 
an inti^r-crvstalline rrarks prohnblr intensifird hv inrlusions and segre- 
gations. Hot jKniriiig is reciiininrrnlrd t lironiiiini steel made from 
pure rnaterial.s under redin ing ronditions will never <h*velop Hakes either 
during t-asting or .■'ul).se<iuent forging. In ^\orking. tin* ferrite roumi 
An oxidising slag inrluvutn flattens out info a thin ‘•In et. and if the piere 
IS >trained beyond the rlastie limit the \\e.ikiT f*Tritr i-* fnietured. 
Heating to IimMi f’. for hours in a n dining atmosphen* will 

allow equilibrium to l>o established in defective metal, ami a*womiy 
or flaky ntruettire may be eured by heat-treatmmt. 

'* Flakes ** in steel are also eonMdered by H Sf > ri^and by .\. W. 
liorenz.*® The former gives a rrit*i<al review of the literature lieariiig 
on oxides and other inclusions m steel segiegations, the effect of blow- 

•- J , 1918, 736*. 

•* Z. angfw. Chrm., 19IK, 31, li42 , . 1919, 107*. 

J. 19!9 419a. * * 

> c'hem. and MH. Eng., 1919, 80, 271 ; J., 1919, 299a. 

" lb%d.. 342. 478; J.. 1919, 368a, a«3A. 

*' Ibid.. 31, 203; J.. 1919, 773*. 
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holes, et<t. The flaky fractures iuve8ti(;at«d are ascribed chiefly to 
non-metallic inclusions and in a less decree to cracks, blow-holes, and 
segregations. The latter author records that when using graphite 
on the ingot moulds l<Jri'/o good forgings were obtained, but that with 
tar on the moulds there were several wasters. Whilst the use of tar 
is not held altogether responsible for the trouble, the author concludes 
that fibrous structure is often due to t he |ire.scnce of gas cavities, 
which, during working, la-come sipieczcd out into thin streaks without 
lieing welded. 

Another j>u|M'r on the same subject is ' On the woody structures 
of fractures of trnnsvcr.se test [iicccs taken from certain s|H-cinl steels,” 
by J. J. Cohailc.*' 

Harilemtifi trirf. \ method of hardcmiig and tcni|s-iing steel or 
other metal wire has been patented according to which the wire is 
causeil to triivi-l under oil. Klectric conductor.s arc attached to tw*o 
rolls and the circuit is i-otupleted by the portion of the wire travelling 
lietwcen the two rolls. The heating of the wire is accomplished by this 
means out of contact with air. 

The thermo-electric measurement of the critical ranges of pure iron 
has Iw-eii undertaken by fi. K Uurgc.ss and II. Scott The Ac3 
|>oint of iron of Wt-OT'),', purity is given us slightly above (tltt’C. and 
Ard just below 9iK)" us found by thermal, crvstallogiaphic, magnetic, 
electric resistance, ami ililatation methods. .\‘J was indicated by a 
break at 7(W'' I'., but no discontinuity was obsc-rved below this tempera¬ 
ture. Kvidently the authors have resuscitated /l-irou notwithstanding 
its famous " funeral ” in another place, for the results arc regarded as 
showing that A2 and A3 are critical points delineating a-, /?-, and y- 
iron. The i-esulta from this source arc always reliable and each one can 
make his own deductions. 

Ij. \. Wild ” describes a promising method of measuring the magnetic 
hardne.ss of ferrous metals and shows its utility for currying out resi-arch 
work on thermal treatment. 

A. McCance gives an interesting pai»'r on the carburisation of iron 
at low temperatures.^ 

In a note on the liqiiidus in the iron-carbon iliagram (f. {'esaro “ 
details his reasons for considering the formula of tlie carbide of iron 
to be Ke,t' and blie iron to be present ns Fet. 


** Iron siul .-'teei Inst,. .Sept.; 1019, 773.1. 

•* H. .Mexttniler, W. T. Vint, sml II. Aii-ry, Kng. I’st. I20ISO, 1918; J., 1910, 
37U. 

JiuU. Burrtiu SUiniinrrifi^ 1918, 14, l.'i. J.. 1919, 417 a. 

” Kamday 8 <.k.. .lull U. 1919; J.. 1919, 581a. 

•• J. Iron and Ultrl’Inol., 1919. I, 437 ; J., 1919. 367a. 
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Several papers have recently been published on the stnictuie of tie 
iron-rarbon-cbromitini alloys, itotably one by T. Murakami. 

The influence of the rate of coolinp on the hardening of carbon steels 
ha-s been investigated by A. M. Pqirtevin and M. Oarvin.*' The paper 
is too long and teehnirnl to l>o oflici.Milly loiidensed here, but a careful 
study of it nnil the diseu«Mon whieh followeil nhould 1 h' mode bv all 
who are intere.^ted in either the theory or the |iruetiye of hanicning and 
tempering steel.>i. 

•• *SV|. Rep, Tohohu Itnp. t'ntv., U»IH, 7. 1*17; , HUO. 257a. 

J, Iron and .Sf<4 /njfl., U»iy, ; J , IlIlM, II8 a, 
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METALIAm<;Y OK TIIK NON KKUliOUS METALS. 

lU Wiij.iwi (i Wmjnku, 

(■onsnitituf .Ml (ittmff /' lli>Hnmtif umi (*o., lAd.y 

JuniHi’tt Stinf. Linii-hiiii'-i\ /.noAnn E. 11. 

Alt!I(>im:h \\\ tlic year 

IlMll hIioum .sf‘\ri;il |»onits i»f trriinh <(l inattrm hjiv«‘ boon, 

porliajiH, liat ovoisIi.i<1i>\\<m( b\ oinnonin ('nn>Hl<Mat w>iis Tlio vtuir 

l>o>(an uitli lai;;** sto< ks of nirlalH nmit't tho rontinl of tho Allied 
(lOVorntiHMit< but. uiidi'i tin- inllih-iHo of a ^natlv no ha^in;' iloniaml, 
ao<-ontuatod bv labour tioublrs. l.o k of fitol, and ditl'u iiltios of trail- 
H|>ort, during tho closing luoiitlis tlauo \\a«4 a roal •^ranitv o^pocially of 
Itaid, wliirli .soon lollrrtod in tlio juiors <{Uoto<l on tlio inarkotH 
tlirout^liout tlio \Muld. 

'I’ho fiu'iuation, nndoi Iloyal Cliartoi. of an lni|Hiial .Minoral Ro- 
Hohoiik'os lliiioaii ' iiiav \noII lia\o .in unpoitant intliirui o on tbo future 
of llio industiirs of tins i'ouuti\ and <»f tlio l^n1|»llo 'I'ln* iniiuodiato 
|Mir))oso.s of tlio Ibiio.ui aio. .11110111; othois. to toIlo<t. looidinato. and 
iliHsominato infonuation ;is to tlio iomuiioo.’<. )uoduit!on. tmitmont, 
oonsuiuption aiul ro«|nuonirnts ommv uunoial and motal. Sub- 
ooniinittoos ha\o boon buna d bv tho Ibiioau. upon so\oral of wluoli the 
Soiioty of t'ln'imoal Industry w roptosoutod 

Tho ohlor -Minoral Ki'sourios Dopailiuont of tho Ministry of Muni¬ 
tions has boon disbandod. but apparontly tin* Hoard of Trado is oon- 
tinuiii); to .s»uno oxtont its aotiMtios, for it is tho latter dopartmont which 
has apjUiintod a ’ N\»n Konous Mimnj; (’onmiissi<ui to invo>tij;ato and 
ro|H>il upon tho prosi'iit oiuidition and oiononuoal possibilities of noii- 
forrous mining and to m.iko roo*>mniondations as to snob (tovern- 
iiiont ai‘ti«>n as mav bo rx|H'diont iif regard thereto Tho industries 
oonoornod aio also forming Imdios and (aunmittoos, 07 . tho t'ornish 
I'hambor of Minos (tin. oto.). and the la-ad and Zino Mine Owners^ 
.Vssooiation. (Itliiial im|uiry is inrw prooooding and it will bo interest¬ 
ing to see what otToit will bo made to roinovo tho \anous anomalies, 
and roooiualo tho ot>ntboting intoroVts. now existing. 

In eonnootion with tho sohomo of tho Oovoniniont Department of 


» J , 19111. 4ti9a. 
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Scientific uml Industrial U«>M'ar()i. tho British NonFenuu^ McmIn 
llesearrh Association lias luvn /onm-d. with lM-iid<|Ujirlcrs in Birnniij;' 
ham and \Mth Mr Krnc**t A Snutli as Siurctarv. for tin* jmr|H)sc of 
promoting ]t*sranl) and otln-r Mi^ntihr umk in < ontn‘c(ion with the 
study. pnHlin t ion. t iiMt lumt. ai.d uiih^at ion of nirn ferrous nn-taU ami 
alloys It will hr icralh'd that tlu* tJo\nnm. iit plord a nulhoii ^ter' 
lin^ at tI m* dis[>osal of the Hescan h It Mteiit to i-n.ihle it to en(‘oiitai*e 
tin* iinlustries to undert.ike rcsc.irt h and t hat i lie w, hi in,* piov nled for a 
cont rihiit mil hv tin* t !o\ii nnieiil to the fund' of ap|i|o\ed \ssn< lations. 
in proportion to tin* aniount raisid h\ i !,,• indnsti\ itsilf Tin* lh*port 
of the .XdMf'Ojy (\mmil - for IfH’*' !!♦ ap.nt fioin its e. iuial iiiteiest. 
contains h^w refeiem^es to non h iious M;»aalluie\ Th,* i, port of the 
Tin-Tiin;^Men l*es,anii !h>ard is tnentiom i .md .iKo the woik of the 
(Nipper and /im (\Mninitt«*«* 

With leeiird to proeiTss of a ••• m ra) nitnre i),i* flotation pro* ess 
of ote 4 om eiit i.it mn < onl inin s to sho\\ iiot a Me ad\ am < s, and di-vetop# 
iiieiit'' of a far nMchini: ,hara«t4*i are prednt«d for tin* mar future, 
pro)>ah!\ 111 tin- direetion of the flotation of o\idis,d minerals 'I'lie 
Cottrell (hitrostatie nietlmd of fume and diist pn < ipilation. first 
d«'\elop4>d to ininoatt* ohj, • tion thh* and ilaniaeirie fumes, (oiitiniies 
to fimi 4 ‘.\tendtd apfiln aiinie- not onlv m tla* leiost-iv of \alii.ihle hv- 
prodints. hut as an 4*ssontial portion ,»f pro, 4 ss plants IhMent ini' 
pro\«*menls have Imtm des, nln d in <h:.nl f*\ K K dhuin"* 

In his piesnii'iitial .iddiess I., fo|e ila* ihstitnlmn of Mining ami 
^fetall»ll;'\. H K Pnald ^ ienMlk*ii th.il it vVoisId prohahlv he 4*oii- 
(edeil th.lt tile pnotie,* of fl,»t.»lloii has hioUL'lit about ;:r<‘ater plof;rehH 
in met'ilhiiev tliaii .in\ other sniej,’ nni-ntion !n addition to the 
iin ri*ase 4 | km ov 4*1 n-s of nniieral ilue to t he ahiht \ ,»( t his met hod to 4 lea I 
elTfctiVelv with slimes. Hs a4loptioii lias h-i| a o,.|„ j-al simphiicafmn 
of com<*ntratmn pK*4<fiure. witli a MJrr»'pondini» t*•4lu'tlon id workitii^ 
costs. A oomi ill’s,Tifaion of tin* design and j:* m riil opi-ration of iliffiT- 
ent tvpes of flotation apparatus has h4M‘ii ei\,.n h\ A W Kahrenwahl,** 
and It is appropiuiK* to ii h r here to tin- pap4*r of fai n ai hinj: mij'«>r 
tame ri'centlv lead hv II. 1. Suhnan eijiitliil “ A < outrilnitnfli toihe 
Stmly of Flotation ihalin;: with the piimiphs umieilym^ the now 
rccojjm.sed jiraetm* 

The |>oln y td o\iTscasMJo\i rnnh n*s h.is ht I'n to foster the treatment 
of ores in the country r)f origin js far as pos.|}44* and F A Thoriison.^ 

* Ht /wjrf !•/ A'ft i^'^ry f ftr n /«'/*/•/reif Ht «,//■<’A, MM. Station* 

erj- Offiie {Cmil I HID. 

* CA/»i. unf/ Kny , HHO. 20( ',‘i . •/. I'.H!>, 

* In^t. Mtn and Mti Hull IT(i, I 5 MH. .lOTl! 

* f’Aeni. and Mfl Knq . HMs. 19, 77, Il'li; ./, IHIH, 441. 

* ln*t. J/ot. and J/</. HuU. 1 ^ 1 !. /, IHIH, 4 ."k>ii ; |!iJO, *1\, 

’ Cow. ,Vi». J., 1919, 40, »Xi2. 
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in liis aildil'ts before tlie lnleiniilion,irl Minin;; Convention at Xelaon, 
B.C., tukiliK aH Imh theme tlie revi\.il of loeal ore treatment, fiointed out 
that, owin;; to renoit <leviio|inienlM in two tieUls, flotation and hydro- 
metallur;'V, smeltine has no loneer the mi|iremaey’ in ore treatment that 
it formerly enjoyed. 'I'he ere.il advaiilaee wlin h lies in mixing ores for 
Hiniitiii;; does not ajijily to hydiometaliiir;:y ; in fact, the jilaht treat¬ 
ing ore fiom one mine is likely to lui\i: a .simjih'r jirobleiii. 

(lol.I) \M( Sll.VKH. 

There has been .siiieiilailv little progiess rejioited lebiting to the 
metalliiigy of the jneeioiis met.ds. .so fai as their exlraetioii is eon- 
eerned. T. 15. ('lowe's im|>oi( anl < oiiimiinn at ion showing the beiielieial 
results obtained bv <le aeraling i yaiiide .solutions jnevioiis to jirei ijiita- 
tion was referied to in last \e.ir s Ki-jsiit It will be lemeiiibered that, 
jirgiiiiig that while oxvgeli is lases.saiv for llie dissoliltion of gold by 
eyaiiiile, its jiieseine nnist be iindesii.ible in the n-dinlioii jiroeess of 
|>reei|iitatioii, he a|i|ilied a eonliinioiis \,iiiiiini to the jaegnant .soln- 
timiH dining llieir flow to the preeijiitation jiiesses 'I'liis jiroeess has 
now been inst.illed at some dozen or so mills ’ with salisf.n lory dei reuses 
111 the eonsimi|ition of eyanide and /me. ,ind the |iiodiietion of a jnirer 
bullion, il. 'IV Hansen'* found th.il bv hetitiiig the jiiegnant solution 
to 7r>" Sll 'C to Jirei ijiitale eoiijier, similar de-aeratlon wa.s effected, 
but. at a higher cost than bv Crowe's method. 

The reeovei'v of silver and gold fiom eeilaiii inanganifeioiis ores by 
hvilro-melalliirgie.il iiietliods of tieatment jiiisseiits dillii iilties which 
M. It. Caron *" |iro|)oses to overcome by a iire-reduction. Jn thns jiro- 
ee.ss the ore is healed to .i|>|iio\inialely }^H)’ or flltO C. and brought 
into contaet with a reducing g.is. such as jirodiieei gas, whereby the 
manganese dioxide is ledined lo moiio.xule and the silxer converted 
into such a form as to be le.idily recoxered by cvaiiidalion. To pre¬ 
vent n'-oxidation of the reduced ore. a siiecially iiiodiiied. direct- 
draught furnace has been designed. 

Tlie • aliie of flotation methods coni|>aied with direct cyanidation for 
the reeoverv of gold has been admirably summed iiji by (f. H. Cleven¬ 
ger,** who jioints out that the eyanide jiroicss has renclieil such a high 
degree of eflicienev that extraction cannot la' improved ujion. As 
regards cost of tri'atment. flotation is generally cheaja'r than eyanida- 
tion, but It only produces a eoncenti.ile and not Imllioii, and the cost 
of marketing the concentrate is often high 

An imjirovement of the Miller jiioce.ss for retining gold bullion by 

« J/«n. Mmj., lltl.S 19, I’lst. • < Ami. nml M-l. Kng.. 1918, 19, 283. 

liurtau o/-Won’.*, 8//i .tiooeit /t*|s>r/, 1919. 79. Probabl.v pcfere to Kng. 
Pal. lOimio i:.; J., 1919, 1191. 

“ Jfag. and if:n. J., 191S. 105, 743: J., 1918, 33Sa. 
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chlorine lias Wii J<wrib**d liy K H Kalian as intrixliKiMl by him 
ftt thp Port h Mint. It ron.''istoil ^if t In* um* »»f i nnnirosscd ait in in hi it inn 
to fhloriin*, witli tin* n'-iilt th.it i t.iiinh* .in.I ..tin t hnlln.n hinh in l.*.nl 
i-ould Ik* iinir.' sali>f.nl<iril\ lii.ity.l l! li i;n>w..M 'i i,,,, ,, 

good dotiiih'd di*s.n|.fnin of tin* tlo.l.iii- j*i..i.*^s f..r tin* ^•h*l■lro■ 

lytic refining of dor.'* Imlln.ii as .,trin*.l ..m .ii li..* P.rth .Vinh.iv woiks 
of the Ann-rii an Sin. ltini' .iii.l 1 !. limng f.. I'li.* . I.-. trolM.* is .oni- 
po.sed of a n.*iitral s.>hiti.iii . .'iil.iiinng l-'i '.’it cini- ..f sdv. r .iml .'itl In 

grins, of <0|ii'.*r [mt litr.* (,is mirai.'s): a .1111.*11. .I. nsitv of In ,ini|.s. 

jier s<j. ft. |s .*ni|‘Ioy.*.i I In* im.*lul>l.' t.''i.lin* (.g.iM slnin*! fioin tin* 
anodes is tri*at. .l with sMl|.hiin.' ... nl t.. i. iini\.* Mli.-rainl ..>|i]s*r, and 
i.s then nn*li.*.l .nnl < .I't into .ino.l.s for .l.'iii..Kin 1.'tilling hv the 

Wohlwill |.ro..*ss 

The c.Mr.i. lion ..( 'lU. i fioin tin* t'.in.i.li.in 'il\i*i ...ImIi or.*,s f.iriiis 
the .stilij.’.t of an ml. 1 .■sling |.a|i.'r hv .'s I! Wiiglit " ..f ihi* l>.*lor.i 
Smelling .111.1 ll.'lining ('oin|Miiv fin* oi.* 1 .'in. It. .1 in a l.|.is| Inrna.i*. 
the i lnirge l» ing . .il. nl.it.-.1 to fnini'li s|.. i" .m.l .1 n. iili.il sl.ig Tin* 
speiss .■.nilaiiis t'.i *2:2 2.V’,,. ,\i li> I''",,. \' 2'‘i ",,. I*'.* |n "„ .*** 7'’,,. t'n 
l'’,„ and fnim lusi 1 .. 2nnii .. 7 . .\l! |s t I ..11 .• il is liisi ln|'i.ii.’.| t.i n*. .iv.t 
part of tin* siUci tln*ll groninl. r.i.isl..!. . Iih.iniis. .1 w.i'In.l with W‘.it.*r, 
and lr.*.it.*.l with cMinni.* fin* sil\..| is pi., ipii.ii.-.l fi.mi tin* s.,lnlion 
with iilniiiiiiinni dust, tin* . \aniil.* Ii. iinj .ilmo'i .|n.niiil.ilu.'lv i.'gi.iier- 
ati*il 'fii.* Iiipiati'.l .mil tin i.i.*. ipit.it.-.1 iin'.il . 11 .' in. It.-.l in an oih 
lireii fiiiiiii.i* wlinli is nltiil h.ii kw.ml' iiiin I.I..win:.' po'itn.ii . the 
nietai ..fter .'I hours' hlowiiig 111 .'i.ig. s fioiii h'rj to It'.!.*! I in... a ml is re lined 
hy anotln.r iinltiiig to !il"l or Inlt.i 

Sir T K ifos... I'hi'iiii't to tin* Ih.i.il Mint h.is larin*.! out **■ an 
interestiin.' in\i*'ligalion into the In'-i.s of poM .liiriiig uniting iiinl 
tiiids that tun* v'ol.itili'atnni ( 1 . \.ip.iris.itn.n) of onl.j la .so siiinll as to 
Ik* negligilih* at the teiii)ii*raliiri* of inilll.'tri.il fiiiinn . s, say ItKHI'^- l.'l(K)“ 

('. anil that tin* great<.r pait of the ii. t loss ii pi. s..i,is gold nn*.'lianirally 
l arrie.l nut of tin* inelling fiirna.i* in tin* i lll.i. nt g.isi.s Coininon 
ex|H*rieiiee in mints shows that the gm-s 1.." m iiiiltmg gold-copfKjr 
eoinage alloys is nsii.illy ll-'i ll 'j.-i js.r Itioi. .m.l .ift.-r taking jneoiint 
of the amounts ri*i'ovi.reil. tin* net I." anniiinls i.. ml mi.'i pi.p KXKI, 
At the Iloyal .Mint, the ii.*t loss ..v.-r tin* hi.* ii.iis lIKlO 1.'5 was O-H? 
jier KHX), equal to an annual am r»g.' of I'lTl I I hl■'loss|.s at refineries 
and milks cannot In* ascerlamed a. < iiral. ly Inn .1 loss of ml pi.r l<s<) 
would corre.s]H»tid to a total aniiu.d lo'.s of i-'xiixxi, taking tin* anioiint 

** JnM. Min. ftufl M(t. BvU. ITO, J., lOIs. T(/U. 

** Amer. Sor , Appl.iHl* hi r furiljir m- 

formatioQ of tboM proc(‘A!ic«*)n nicccMful o)HrAtmn. iw<*'* of 

Sir T. K. Row, 191 .'>. 

Canad. /»-«/. Bull sil. 191^4, 99J , I9IJI, TTa. 

Inst. Min. and ifet BuU. 174 ; J., 1919, 
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of gold mcllod at thr moderate fatimate of fuMt.iHtO.OOO. Tlic experi- 
ineiitH went to prove that theae loaaea were ilue to apirting of the gold 
e.nuaed liy the disengagement of oeeinded gases. Certain gold alloys 
when molten alisorh o.xygen, and afterwards, if the atnios)ihere heeomea 
redneing. will spirt or elTervi-sie until the o.\ygi-ii is removed Simi¬ 
larly, Rose found that hydrogen, and in a less degrei’earixm monoxide, 
is oeeluded hy aueh molten alloys, and the metal then spirts in an 
oxidising atmoaiihere. The aetion is ohservahle in all the alloys of 
gold with silver and eopper ; even parteil gold lontaining 1 [lart per 
l(K)(l of silver is affei ted, though to a far less degree than eoinage alloys. 

The volatili.HUtion of silver formed the suhjeet of a |ia|H‘r hy K. P. 
Dewey.'* It is invariably stated that little loss of silver oeeurs in 
e.onneetion with the Parkes process for desilverisiiig base bullion with 
zinc, and it is true that, with proper cate iii the m.iiiitenauee of correct 
temperatures, it is possibh’ to distil the zinc out of the crusts so that it 
yarries only slight amounts of silver That such care is not always 
taken is shown by the aiialv.ses of seven .samples of Parkes zinc which 
contained from ‘2H oz to oz. per ton. Dewey st.ites that the loss 

is undoubtedly mechanical And has no connection with tiue volatilisa¬ 
tion. It is caused by I'Xcessive ebullition of the zinc in the retort, 
due to allowing the temperature to rise too high 

The properties of standard (sterling) silver, with notes on its manu¬ 
facture, were given in a paper by K. A. Smith and II rinner.'' Silver 
and copper form aii interrupted .series of mixeil crtstals, and .segre¬ 
gation of the constituents always occurs dunug soliddii ation. The 
eutectic mixture containing 72”;, .\g and 2.'<’“„ Cu is the most uniform 
in comiHisition of all the allov series. Standard .silver conl.iimng 7-r>"„ 
Cu is invariablv richer in silver towarils the middle of the cast bar. 
and a small ipiantity of |iure silver is added in e.xcess to ensure the nftain- 
ment of the legal standard throughout. 

Zinc axo I,kai). 

The development of the zinc industry in (Jreat llritain has lieen di.s- 
appointing; the output dining the war has seriously decreased, and 
then' np)H'ara to be no immediate prospect of much improvement, 
('ompletion of the partly erected works at .\vonniouth of the National 
Smelting Companv seems to have been |H>st|ioned and. meanwhile, 
the Helgian works are grailually iH-coming produetive Exhortations 
an' still being addressed to the zinc smelters to improve uism their 
methods and occasionally those intimately interested in the industry 
n'tuliate bv mdii'ating lines of researidi which might Ix' irsefully fol¬ 
lowed by inetallurgii'al stuilents and others. 

>< t.'ny. and Min. J., 108, 87 : J., 1919, OSSa. 

n I|»st. of Metals. Sept., 1919; J., 1919, 823a. 
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Merhanioal blende roasting furna.e*, it is p-mrally ugre-d. have not 
yet reached the desired state of Aficjcncy, notwithstanding considerable 
iniproveiiients in the existing forms, an.l the Delplaee tyjs- of hand- 
rabbled furnace is still U ing insulled in inodern w.frks, 

'* deMilphiiiises loarsely L’r.iniilar r.ini- bleinle by first sub¬ 
jecting the ore to a jiartial roast in a iiiultiiile-hearlli furnace ami roin- 
pleting the o|)eralion in a blast roaster, e,/ , a Dwight I.IomI niaeliine. 
in which air is drawn iir forced tliioiigh the |.arliall\ roasted oie. The 
gases from the blast roaster may !>.• pass.sl over the oi.‘ in a hearth 
ron.ster to iiu reuse the .sulphur dioxide mnleiit \s is well ktiovvii. 
the removal of from two-thiids to three ipiartiTs of the sulphur in 
Broken Mill concentrates pre.sems little ditln iiltv , it pnxeeds rapidlv. 
with small fttel consumption, in fuinaii-s of the n verberatorv or miillle 
type, but the further redin tnui of the sulphur . .uileni is i oinparativelv 
costly and ddficult Kigo gave last year .1 delaih d de-. riplion of Ins 
method as tentatively earrietl out at the Port Pine plant of the l<roke|i 
ffill ;\.ssoi lilted Smelters Piopnelai v Working on pn-roasted ore 
containing about Hi";, of sulphur, oim pass over the Dwight Llovd 
niaeliine reduced the sulphur (oiitmit to 1 .■ 1 ’,, It was esimialed that 
75";, 8<l"„ of the sulphur 111 the oie loiild be brought into the form of 
a gas rich enough in sulphur ilioxide to b,- suitable for the nnimifac- 
ture of sillphurie acid. !•’ W llarlsird has patenleil a inetlnHl 
consisting of iiiji'itiiig the linelv divided niateii.d bv nll■,■lns of a blast, 
of air, regulated .so as to oxidise tie' le.pnied pio|Kirlion of sulphur, 
into an externally-he.ited vi ttnal or iiu hiu il inutile 1 hanils-r .so as to 
bring it into eonlaet with the ineandient surface-, of the i hamber 
and thus partially to roast the matemd at ihi’ ji.irt of the < hamis-r 
where the injection occurs and to loinplete tin roasting as the material 
travels ilovvn the chamlsT. (' II Kiilton -' sus|H-ni|s linely-divided 
ore in a slow current of jin-Inatid air whnii is i.iused to pass into a 
chaiiilM-r heated above the ignition |ioiiit of the ore. The ilesul- 
phunsed ore is then .sejinrated from the exit gasis 

J. ('. Mouldeii,-’- in an informative hiliiie dilivensl at the lioyal 
School of .Mines, referred to the high < ost of reioveiv of the |,»st. 10 or 
2()"o of zinc by distillation and thought that there was disiini t promise 
in tile idea, carneil out at Bartlesville, ttkla , I S . („ distil large 
tonnages of roa.sted ore in retorts for .1 first reioveiv’of Ofl"{, of the zinc, 
and to treat the residues in Wetln nll grates for the volaiilisation and 
recovery of the balance in the form id ziiie o.xnle for use us pigment. The 
ultimate yield would Is- high and tlie-lieavier fuel consuinjilioii of the 
final atages of distillation would Is- avoidisl as will as inereiising the 
, • • 

•* Kng. Pat. 119223; . I9I<». h»I7a, 

“ .tfiB. Mad; 1918, 18, JK.-,; ,/. liim. g7SB 

“ Eng. P«U. 1242CKi anil 1242W; , ./ . 1919, 372 a 

•' t’.S. Pat, 1273844 ; J., 1918, 660a. « J., 1919, 177 *. 
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capacity and life of the retorta. Pre-reduction of retort charges has 
alao iM'cn Huggested a« advantageouH by increasing retort capacity and 
decreasing the amount of blue powder. P. (' Choate,*^ in a rather 
pe.ssimistic vein, iius given liis views..< oncerniiig the jio.sition of the zinc 
industry in the United States, llis remedy for the present high cost 
of production is the adoption of large vertnal retorts and the lime- 
hri(|ui'tte reduction process, thus avonling roasting and acid problems 
and ■■ conserving one-half or more of Us labour bills.' -* Within recent 
years, several inventors have suggested tlii' diiect smelting of sulphide 
ores (chielly in electric, fiiinaces), using metallic iron or lime us de¬ 
sulphurising agents. 

Vertii-al retorts have lieen patented during the year by several 
investigators, uml .1. .Armstrong -^ pro|Hi.ses a method for continuous 
zinc extraction bv crushing a previously coked miissof linely-powdered 
ore and bituminous coal and charging it continuously into vertical 
tubular retorts forrm'd in three sections, the middle one of which, made 
of pure silic.i ot (orundum. is heated and (oiistitutes the redintion 
retort. The vapours pass out bv a br.inch tliiough the up(>er section 
to a condenser, ahich may consist of a tank of tuolteu zinc protected 
from o.xidation by a lloating hood 

The practice at Ihirtlesvillc of ainiiiig at a low first recovery of retort 
zinc and afterwaids linishing <dT on a Wethenll grate has already been 
referred to .\t this plant, according to K. Stock,ores and concen¬ 
trates from the Rocky .Mountain region containing \aiious amounts of 
lead, copper, gold, and silver are smelted. While the retort ivsnliies 
from ores contaitiing little gold and siUer are binned for the |>roiluction 
of a leail sulphate-zine oxide fume used as a pigment, the re.sidues higher 
in gold and .silver are eliiikered in heaps, after the I'etiaeiis patents.** 
produeing a porous blast-furnace material, with no fuel other than the 
exeess carbon remaining after distillation. Residues are selei teil .so 
that the resulting sinter shall contain as much above of lead ns 
)Kissible (even after a moderate xolatilisation loss dtiiing the operation 
of elinkering) b'’,, being the mitiimiim limit for payment according to 
smelterMchedules. /anc burns off to a rather gieater uxtent than lead, 
but even so the linished clinker may run above ltt"„ of zinc at times ami 
Ih* penalised accordingly. 

t'ontinued progress is reported in connection with the details of the 
eloetrolvtie production of zinc, although the output of 1010 from this 
source has not shown an ineren.se over that of the previous two years. 

*’ t’Acm. mil/ Met. Eng , 1910, 20, 237. 

** Met. mil/ Chtm. Eng., 1918, 19, 20; J., 1918, 471a. 

Kng. I'st. 122088; J., 1919, 1834. 

*• t'f. the Hoitzheim-ltemy method; J., 1910, 840. 

Ckem. mid .llfl. Eng., 1919, 20, S25 ; J., 1919. 538a. 

A series of U.S. Fats, abatraated in J., 1003, 1002. 
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The nccpKnity for zinc of high puriiy for wiir materia! un<l4uil)tedly 
gave this luethtHl a stimulus there >erms mi doulit tliiit. given 
favourable local comhiions ami re.iMmabh luu electric jM>\MT losts. 
till’ metluHl can hold its own At^Anaumda and (ire.ii Kalh. \shen» a 
largi' aimnint of e.\|a*rim»‘iiial >\oik Iuin Ih-ch done, then- was pnHluced 
a total of lO.tMH) tons of ele*tro]\iic /im during I'.UT The llritish 
Empire has not been long in foIlowiiiLt Aimncan en!e^pIl^e HebiN* 
1UI6 all zim- ore mined in <\uia»la was sent \o tin States for smelting 
ami refining. Tlie ('onsolulatiMl SuieltuiL' ami luiiinn^ <’«» . operating 
at Traill, lit', prtiduced appio\tmati-lv Iu.Uki tons <d eh^trolytie 
Ziiie tliiring 1017. and tiie estabhshmeiit of this pl.uit Iuik resulted in the 
mining and treatment of .1 much larger tonnap* of 71m- ores in Canada 
The Klei trolvtii- /me* Co «if Vustral.isia {i.js an e\tens|\e Ineal tn*at- 
rnent pi^igoimme embraciim. ullini.ittlN, tin* piodmtion of rine oxitb*. 
litho|M)ne, and ioIUmI zim- sl»eet< ami alln\-^ Tin* plant is at Hisdon. 
Tasmania, where the present pnulmtioii of eleitiolytie /im amounts 
to about tous wiM'klv. and a further l.irye works is t<i be iTected oi» 
tlie west coast to treat tlu‘ complex /in« le.nl oi** of the Ib'.ni Hos4’lM‘ry 
dist net 

'I’he fait tliat suc« 4 ‘s.: m the ih.iiMUti. ihpositnm of nne di»(H'mlM 
so largely u|)on tlie jmrit v of t he elei t roK t e is ii fle* t »-i| in many artieles 
and pat<‘nts on tin* subjiM D M< Intosh yi\e-< the following <'on- 
tlitions whu'li must be 4»b.ser\<‘d for tln' lie'-t leviilts from sulphati* 
solii'ionsi (1) ^rin* solution must be ,ib'*nhjiel\ thar and fr4’e from 
colloids (2) The iron content should Ih' lou, and ars« inr. antimony. 
cop|M*r. cobalt, nickel, ami. in gi-neiab n.» l.ds nior»' ele< tropositne than 
zinc, must b<* absi'rd. (d) I In* sobition ’‘hould b** told, particularly in 
tanks containing laiue amounts of a* nl 1 he /iim is de|s>s|te<l in a s4*im- 
passive form ; but w In n it ]teems to dis'^ol\ '.obit mn < annot la* stojiiMsi 
in anv .simple wav (I) 'I'he 71 m »(tjn < n’r.ttioii should l>e as high aa 
jMissible (tv 7‘b,) and no attempt "liould be matb* ti» trolysi* solu¬ 
tions <’4)Utaining less tlian 1-.*) "f /im (.'i) With tin* ordinary 
ca.scade s\stem tin* optimum i iirieiit d» iisit\ i-» *J » 'Vt amps |s*r s<piar>* 
foot K. baist.^’iii or<hT to omove s|lu a in sjtjution ami w> ^vainlfhe 
loss of zinc arnl Either inc**nvt niem* -'due to gelatinous silica, neulraiisea 
the at’id and separates the zim -bt armg ^olllliou from tin* insoluble 
matter. Tin* latter is deh>drat#d and anv zin- itrewmt is recovered 
bv a fre.sli leach. C. A llan«en ■** statis tliat. of the eumulative itn- 
punties. alkali metals and magne‘‘ium are uhinijs>rtant, but even the 
smallest traces of nickel, cobalt, vanadium, and uranium art in¬ 
juriously. Cobalt is said to be harmful when prcM-nt in the 
electrolyte even in .so ^nall ir p>»HKirtion as O-t*.*} to of zinc. Iti 

» Trrtiw. TJoy. Soc. ran., 1917-Ih, II, Il.t: J., I9C*. I1!a. 

»• U.S. PaU. 12AI03I and 12MKm; ./, IHlft, 19 a. 

Traru- iimer. /iwl. Jfin. Eng., 1918; J , 1918| 338a> 
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riHiiovul |ir<‘vioiiH to pIcctrolyniR Ik doalt with in patents taken out by 
<}. II. Ch'vent'cr unii others, amont; whom may Ih‘ mentioned the 
Kleetrolytie Ziiir Co. of .Aiistraln.sia l’ro|)rietary who®* add a soluble 
manftanese l•olnpou^d and precipitate the eolmlt and the niaiigunese 
with lead peroxide or eah iiiiii pluiiibate and snlphiirie aeid, or ** by 
uddinx a soluble artenie eoiiipouii<l anil, subseipiently, zine dust and 
heatinx to tit) ‘ (' 

'I'he most int.eiestinx i oiiiniuftieation diiiinx the year relating to 
thermo-eleetrie inelliods of zine distillation is that of ('. If. Fulton, 
who ileserilies ** a .serie.s of expeiiiiients i a riled out in a novel foiiil of 
resistiinee fiirnaee The ore, wliieti iiiav be bieli or low jirade, oxidised 
or roasted /.me, or eoinplex /me lead, ore, is Imely eioiind. intimately 
mixed with liiielv-eroimii i ok'e and piteli ,iiid. after lie.itinx to a tem¬ 
perature of I7() 2l)<) C . IS iiioiilded under a pre.ssure of oOt) ItXK) III. 

[MT sipian- ineb into brnpiettes measiiimx 21 in long bv !)| in m diam¬ 
eter. The brnpiettes thus made are so ariaiiged as to i (institute a 
part Ilf an eleitrie ein iiit anil aie heated bv an electric eiirrent to siieh 
a degree that t be /me is ilisl illeil I till mg I Ins o|MM'atlon. the brnpiettes 
are eovensl bv a removable letoit .iinl the /mi \apoiii and larlion 
nionoxiile are eondneteil to a eoinleiiser ill w bn li the /me is eonden.sed 
The brnpiettes .n l as lonimiioiis resistors, and sneb an exi ess of eoko 
is used III their eoni posit ion that tin's are mdest riiel ible and niamtaiii 
themselves iiiialteied ill foim or solimie betsseeii the teinim.d elei trodes. 
A large inimlwr of brnpiettes iiiav be interposed between the terminal 
electrodes, thus giving a large unit fiirnaie The brnpiettes are set 
up one above the other in a series of eohmms. all operating m one eoii- 
tiniioiis eireiiit, iiiKin a lireelav base m which are .embedded graphite 
eh'i'trodes for leading in the eiirrent. 'I'he fiirn.iee or retort is dome- 
shaiM'd and eonsi.st.s of an iron easing lined with refraetoiies and with a 
detaehable eonneetion to the eondenser Hloeks of graphite, or blocks 
made of the briipiette material, are ii.sed as eontieetors at the top and 
bottom of the brnpiette roliinms 'I'he whole retort is laised and 
loss'ered into position, bv oserhead gearing, as reipiired. 

WhileM'ither alternating or direct current may be used, the former 
is the more eonvenient on aeeoiint of easy voltage regulation, anti the 
eolumnsof binpiettes can he eonneeted to suit anv niimlH'r of phases, 
giving a ipiite well balaneed load on t'aeh phase Most of the ex|>eri- 
ments were carried out with iU'i briipiettes. .mil the soltage used was 
2tk) down to t'X). three-phase, i e . 12 brninettes m series The theoreti- 

” I'.S. fat. 12S:1077 : ./.. IDl!). 7!)t. ■“ Kng. fat IDItWS;./.. 1919. 827 a. 

’• Kill! fat 12li'29l>: ./, 1919, 727Kng fal. 1:11702: ./, 1919. S'JTa. 

JifilL Amti. Inst. Mih tttui Ut/ t*Hj/, ,Yft I.VI, Si'itt,. 1919, No(*|>*H'i6c 

patont!* an' n'forrv^l to in tin* but rcfoivnoo to the Journal “hoMa. among 
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cal |>o\vcr rcquiriHl ft»r an ttn* rontaimni» Zn wulj siltrioiifi 

matter, and britjucttt's < 4tiii{KWt'<^ nf |t*<i drt*. To tokr. !7 rttke |•Itcl), i» 
1.3*2 kw.-hr (uiuts) |M'r ti*n of nr** (oxiludinij r.ttli.iiton |tartlv 

made up as follows \'2\ kw lir^mpiiM-d tt. prt hf.lt < luiiu** to **2tt 
; ir)4. value of (O r\i>l\cd . 37'' In .it in I'inpnttr looluij* 

from l2tH.)' to 2.>t> (' Attu.d ii'.ult-' Mlptaiii'd lia\r \.iru-d from 1*237 
to 32Gt( kw -lir |ht ton of ore the In-.it inpiirod ti* prilieal lan la* 
supplied larfiely l>y prelteafiin: tp-loits'witli ntdin.iiN fuel i»r hv nipiillv 
transffrnn^j a lutt ri'tort from a tlolil!i<l to a fr< •‘h . lian!!* of I.ii.jnettes. 

It is claimed for tin* pioji-ss, that it i .m 1 m- a|«)>li«d to an\ yiiic ore, 
even the so-called com|'h*\ otes ih,- /ni. is (nmplrtelv di-^tdlei! 

and that no blue powdoi is f.>im. d. and ihai th<-<ncr;j\ for the diMtdla 
tion IS generated witkiii tlm <haiu'*' iu>if wimh fait, lomhincd with 
proper heat insulation, will <^\\r tin- mimmiim powci lonsiimption 
possible. In the larmier unit fiiin.oi- ih* pt«.pos, d 12 in 72 in hi^li 
briquette, }>er char;;4‘. will iliMtil tons cf roa-tid lomcntrate p4T 
21 hours, counting on three distillations nf s hnins i a< h Thon* is no 
pottery used in tin* plant and praitnalb no cniisumption o( firethiv. 
Labour costs will bi- low and t hoiiLrh a lai <:• • ss ..f i oKo is us« d in t h«* 

bri<pu-tres (to maintain stalulitv dunmj tie- distillation) piaitieallv 
onlv the tlumretical amount is us« d up and the i<s]din mav oft«-n Im* 
used a^'nin for making fn sh binpirttr^ m a-* a hi;.'h ash < oko for fuel 
purposes in power prodiittioii 

Although the snbjet t of tlie prop! 1 1 ii s of t Im' m.tmifai t itred metal is 
somewhat beyond the si ope of this .ntnle tie* woik uf L (Juillel •*** 
may be refiTri'd to as of iiiterc-.t in vn w of the -uspi. ion witli whnh 
7anc eontninin^ small per* »-nia;:p s of t admium is f 4 e,,i,l,.,j 11<> st miu^l 

the me<'hani( a I propi-it les .md me rost p m t nn* «pf t w o s,th-s of < oppiT 
zim* allovs r4*sp4N tivel\' oontaimnij and t’u <ind fr«»iii tt t4i 

4*^', ('ll, ami linds that <admium has p... . th « t on iln- nH-<hafmal pro¬ 
perties of bra.s.ses with 4U 7n ',, t ii uidpss th** * admiuiii 4‘ontent 
exceeds 1"^,. 

Attention shouhi also b** tbawn t** tie* 4-\*«II*nt work («uitain4-4) in 
the Fourth Uepiirt.**' li\ t* 0 U*-n;:onah an<l () K ilud^nig !<i the 
('orrosion (’*unm!ttee of th** ln**titut‘‘ of V|«tals 3 In* r* port »ii‘als (I) 
with th»' •piextioii of tin* natup of tin a»ti»pr.s ‘liat take place when 
metals •cueh a** zine. i <pp|>«*r. alunannim an*! alio*. •< su* h as 7tt brass, 
(‘ornnie in m-utral or marh m utral Inpmls*. < </ . di''tj!l**d w;il<*r and S4*ii 
water, and (2) tin* iM havnmi of • ond* osm tiilns pn sjpnil.ir Inpuds and 
the variatioiw in b4*lia\i*air in difl* *4 pii samph's *4 tula's of nominally 
the Siirne <‘«4npositi4)n I h»* th,ir*l i»«M!utn «<*t<< »»ui in sciim- tletai! a 
statement of the prai tmal pr-'M. ms of 4».rn»sioii This r»*jp<jrf which is 
to be reganled as preliimnarx to a furtluT report uisui the study of 

»• rompU4 Ttnd , 1918. 166, 735, J., 1918, 338*.* 

»» J InM. 1919, 21, 37; J., 1919, J5 
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condenMr tulios, might more properly have been referred to under 
copper, but 24 pages are devoted to tfce corrosion of zinc, upon which 
very little work has been rcsjsjrted hitherto. Another contribution 
of im|)ortane,e tov.ine. tei linologv, .setting forth some of the more; scien¬ 
tific aH|x:c,ts, is that of the Ke.search Laboratory of the New Jer.sey 
Zinc (Jompany, Pa., presented by C. If. Mathewson, ('. S. Trewin, and 
W. H. Kinkeldey under the title “ Some properties and applications 
of rolled zinc strip and drawn aim: rod. " 

Ziiir-fjenil. .\lthough, bv the immen.se advances in flotation methods, 
much has been done, to solve the problem of the treatment of refrac¬ 
tory zinc-lead sulphide ores of th<‘ familiar Broken llill type, and millions 
of tons have been treated with the production of smeltable zinc and lead 
concentrates, a notable proportion of the metallu' values is still lost in 
one or other of the proilucts and the ide.il method of trc.itmeiit is. it 
apjiears, yet to be evolved or, at least, proved on the hirge ,scale. Prt)- 
bablv there, are few, if any, zin<--lead sulphide ores that are not amenable 
to Hotation with the production of .some pro|s>ition of smeltable zinc, 
and lead concentrates, althoueh the percentage of \,\lues rei overed 
varies consideiably according to tin- nature of tin- ore When, as is 
the ease with some ores, the minerals, or a proportion of them, e.vist 
in such an evtraordiimrily fine state of division nml so closely inter- 
crystallised, the middling or waste products from the use of the best 
methods now available may contain a relatively high proportion of the 
original metallic values. Ivven in cases wheie ditTerential flotation 
is not yet practicahle, straight flotation is of great value, us it at least 
proihu'es a eoncentrate of metallic sulphides conipar.itively free from 
gangiie, thusaissisting to make feasible hydro metallurgical or chemical 
processes. 

Hence, we find mining companies, whose properties contain large 
bodies of eoinple.x ores, which even now i.in be profitably worked, 
actively engaged in investigating and testing proposed new methods of 
treatment which hold out ho|M' of still higher ultimate recoveries. The 
recentlv piibh.shed annual report of the directors of the Burma Cor- 
|Hiration»refers to two po8.sible processes, the “ (binelin-Quem-au anil 
" KImore " ; it is upon the former that the Company has Is'cn experi¬ 
menting during the last two years on an extensive .scale. The original 
patentee. S. (ianelin,*" finding that lead sulphide reacted with fused 
zinc chlonde to form leail chlonde and zinc sulplmle by simple o.xchange, 
suggesteif the introduction of lead or lend-zinc-.silver sulphides into 
molten zinc chloride. .\. L .1 Queiieaii ** projioses to combine the 

*** .4«i«*r. Inxt. .t/iH. coirf M*t. liuU. l.'ia, lUlO. 

« Miti. Mikj., Ittltl. 21. 2.t8. 

« Rnp. I’at. 2lSl4it. tS97 ; J.. IRilS. l.W. and Kng. Pat. 24469, 1899; J 
1900 1118. 

•‘ Eng. Pat 116M3: J., 1918. 518 a, 
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Ganelin process with u flotation ^iroross. In Ins nirtlKHl, i-nishtsl mixed 
Bulpliiiie ore or conecntrate is tre.iieil wiili excess of molten mixed 
chlorides of zinc and sodium (t)(l'\, Znt'lj and 40“^ Na(’l). Metallic 
zinc is added to the hot iiiixliire Vi the extent of on'-third by weight 
of the lead present The n sultoie nnxtiiii’ is then cast in such a way 
as to separati' the prci ipn.iled h ad hiilhoii fioiii tin' rest of the iiiass, 
which is leai hell with watei to iiiiio\e the soluble chlorides and to 
separate the ore lesidiies and eancuf'. iinlndiiio a lertaiii pro|Hirtlon 
of artificial zinc sulphide foiiind l>\ the leaitioii of the added zinc. 
Accordinj' to the patent spei ilie.ition ilo- h .n hini; is elTected under 
suitable aoitation diiiiiio whn h .1 fiotil is (oined on the solution ; this 
froth is collected and reino\cd by any sinl.il'le means, such us is cm- 
jiloyed for the sepaiarion of Moat i oiucutr.ites p.y this separation of 
the artilicially-prodin ed zinc sulphide il is ■ laiim d that high-grade 
zinc ]irodiicl is obtained, suit.ible for siibseipieiif ndiiclion processes 
for metallic zinc ; such poitioii of ihcn.itiii.d /me sulphides of file ore 
as are not floated can be reioxeied by .in\ of the well known methiMls 
of coiicentiatioii. The flotation of the zun snli'liiile in.iy Is- assisted 
by the addition of oil, air, 01 sin h other in.iterials as ,ire employed in 
iiiethods of ( 0111 cut lat'iig ores b\ Motation K. K Klniori'. whose niimc 
was as.soiiuted with one of I lie eaihei sin < e-sful nn I hods of oil llofation 
of metallic sulphides, has patented'- .1 proi ess which has received 
considerable attention in the I’less as liaxing be -11 in ipiircd by af'om- 
pair which was piiniarilv lloateil for the piiiposi- and whose directors 
arc pioniincnt 111 minino allaii-- Nn oriimg to the p.iteiit specilications 
publisheil at the time of writing. Klinore s pro<i ss 1 onsisls essentially 
of the ficatnunt of zinc-lead oie oi loinentrati with leitain aeid agents 
wherebv the lead sulphnie is lonxertcd into a soluble bad comjHuind 
while the zinc sulphide ninains substanti.illi iinaltacked Kor ex¬ 
ample, hot concentrated sulplniin a. id lonxerts I he le.id into lead sul¬ 
phate, whii-h is dissolved bv a hot. strong solution of .soiliiiiii i hlonde and 
aeparatod from the unattueki'd zinc suliMiide. .Mteriintnely, the ore 
is heated with a strong solution of sodium chloride or other suitable, 
halogen .salt, to which a siiMicient ipiaiititv of sul])huric or hydrocblonc 
acid or alkali bisulpliate is added The lead sulphate is smelted 
with lead sulphide to obtain metallic lead, any cl loride |>ro<luced br-ing 
first converted into the sulphate.' It i.s said to be sometimes preferable 
to treat one |>ortion of the ore with strong and another with weak 
sulphuric acid, and to pass the sulphur dioxide from the first o]ieration 
into the second mixture whiih e\olv(s hydiogen suliihide. wdiich may 
be used to make lead sul|ihide from the soliibh- had eompoiinds. Elmore 
also claims the use of .^irong Ky<ifro<blorie acid similarly to attack the 
lead and not the zinc. The lead r blori'le is dissolveil in a hot solution 

** Eng. l*aU. I27M1, 126773. I3I3.M. ./ , 1619, 6t»A, 827a. 
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of lead oliloride in water or brine, and Koparatcd by i-ryHtalliaatlon. 
The cryntal* of lt!a<l ehloride ar<( heated with Hiilphuric acid, and the 
hydrochlorii' acul evolved ia uaed for the treatment of a further quantity 
of ore. 

Till' Kiglitli Annual Ue|Hiii, (lOlH) of tlie Director of the United 
Htutea Bureau of .Minea suininariHea the Bnreuu H work in connection 
with investigations (anions others) into the treatment of low-grade 
lead Mul|ihide and lead-zinc sul|>liide'ores It is claimed that the pro- 
bleiii of treating coniple.v o.itidised lead oies by the chloride, volatilisa¬ 
tion process, refcrreil to in last year's Ueports.*’ can be considered as 
successfully solved and that the icsiilts obtained on the volatilisation 
of lead from siil|)hide ores have shown the jiossibihty of obtaining, 
with most of the ores, ri'coverii's of !l.o bH";, of the lead and To 85% 
of the silver content. ,\n me containing more than ltl'’i, of sulphur 
is given a preliminary roast. To the calcine a slight excess of sodium 
chlornle (oi prefciably a mi.xliiie of calcium and .sodiiini chlorides) is 
added ainl the whole heated to between K'ltl and it.’il) ('. The lead and 
silver are volatilised as chlorides, coolcil. and deposited by electrical 
|>recipitation. The non and zinc in the ore are said to remain jiracti- 
cnlly uiiatici ted. 

It is schloin that flesh ideas and new methods of treatment do not 
bring in their wake fresh problems to .solve. However siii'cessfid these 
rhemical proccs.scs may ptove in opening up the ore, lead suliihate and 
lead chloride have been found, hitherto, ilitlii nit to handh' and to smelt, 
and It will be inteicstiiig to follow how these new problems are solved 
if the piocesses are ultimately adopted on the large scale. KImore’s 
pro|H>.sal to smelt the sulphate with lead sulphide |irc.sup|ioses a suffi¬ 
cient sU|iply of galena or the production of the artilieial sul|>hide. In 
the U.S. Buieaii of Mines expcTniielits, the lead ehloride was mixed 
with lime and coal iliist and heated in criuiblcs; metallic lead and 
calcium chloride were obtained, but almut 15% of the lead wa* rc- 
volatili.scd e\cu when the operation was carried out in i-rucibles. 

The oxidised zinc-load ores ))rcsent a different )irobleni. S. J. 
S))enk ^■'i.de.serilies the metallurgical treatment of the ores of Khodesia 
Broken Hill, which is one of the largest de|>osits known of this kind 
(probably ovci one million tons containing 5-">"„ nii.xed metal and 
prnctically no gold or silver, although boreholes show the existence of 
sulphides at depth). The blast furnace tri'ats pieked ore high in lead ; 
the slags average alMiut 10",', SiO,. I5"„ FeD. and 18-20",, ZnO, and 
they are liquid even when containing so much as 25"„ zinc oxide. The 
chief |H>ints making for success in treating a charge so high in zinc 
are the low blast (alHuit 8 oz.). and the slow rate of smelting (about 

•J -I . lyi», 3.-k!K. •* .-liiM. Ar;i(s., IStl.s, 3. 2t8. 
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130 tons of charge |>er day per furimce). Tlie fuel eonsiiin pt ion is not 
stated. The lead occurs in the c/K‘ ns l•nrlK>Iu>t4■ mid rarely as sulpliitte ; 
the zinc occurs as sihcnte. The prohlrm of extrartuig the zinc 
remains to lie decided, hut ns water |siwi r is nMiilnhle. and sulphuric 
acid can he obtained from the .sulphides, some form of electroh-tic 
treatment is foreshadowiHl. 

Electrolytic mcthiMls, previously hrictU icfcrrcd to, are. of course, 
applicable to lead-ziiic sulphide ores and. iinlccd, are more usually 
applied to that ilass The ore is suhjeited to a Hul|ihalisiiig roast, 
followeil by leaching with sulpliiiiic .n id. .\s an alternative to electro. 
de|Misition, which iiece.s.sitalcs a hieh inilnd outlay for iiistalintioii, 
several methods of cheiiin al prei ipilation of the zinc as o.xide have Is'en 
tried. In one suggested process,*" suflicient limestone is nddeil to the 
zinc sulphate solution to prenpitate all of the siil|>hate as calcium sul¬ 
phate. .Vii e.Xcess of sulphur dioxale is then added, which reacts with 
the zinc to fonii soluble acid zinc sulphite and sulphuric acid, the Iatt4*r 
lieing precipitateil as calcium sulphate by tin' liinesione. The caliiuiil 
sulphate is reiiio\cd by tilt ration and tin -1 lear lilt rale |s heati'd to reiiiovo 
till* excess stlljililir dioxide and. .it tin- same tinii*. to form the insoluble 
normal zinc .sulphite, which is then filtered fioin the treated solution 
and roasted to zinc oxide with rennen of .siilphiii dioxide 

Itiscussing the subject of losses of metal m smelting for lead. K. 
Kriedrich *' states that I'onlmeiil.il pi.niiic ii nds ever towards jKiorcr 
charges, down to Iff",, l*b, m leinl bl.ist fiirn.oes With niiHlern plant 
anri pi.ietici*, the loss during lo.istiiig < .m be Kept flow ti to (,f which 
jiart Is due to mei hanical " dusting ami pan line volatilisation. 'Ihe 
main loss, however, occurs in the tin.il sl.igs. wlmh lontain an avi-rage 
of l-5‘’.o Pb, eniiivaleiit Jo .'l■.■|‘’„ for a .Kt",, i h.iige and l•'(•.V’„ for a 10% 
charge, which latter is lasoimng more generally praitisi-d. 

C. E. Harrs has carried out an investigation into the solvent ai'tion 
of loncciitrated sul|iliuric acid on loiiimen nil sheet lead and finds that, 
while an increase in jiiirity of the lead renders it more resistant, in most 
case.s of eonimercial leaiLs the pn-sence of a sniall amount of cop|s*r 
acted lrerielici,illy ; the maximum resistame was obtained by the 
addition of 0-02 O-OO'l,', of co|i|Kr In the diseussioii. H. C, 
Lancaster thought that there was little doubt that the jiiirer the 
lead the more it would re.sist.the intmn of .iitd, and there was 
equally little doubt that copjs'r acted as a " do|s> ' against certain 
impurities. Manufacturers were jirodiii ing to day shr-et learl containing 
only a small trace of cojijier which would withstand the a< tion of strong 
sidphuric acid to a teni|s'rature of 310“ .Tbu t’ 


** t*.S. bureau ot Mines, loc. fit. 

<> Jldall u Bn, 1910 . 16, 21 ; J., 1919, 2S9a. 
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In u |iji|)iT i|('M riWinn tli<.’ coiiikt iiuluntry o( the “ S<iuth West” 
(Arizoim, New M,-xieo, ami Sonora), the biggest l•oJ)|M^^-llr^xlul■ing region 
in the woihl, W. Tovote refers to tlie temlemy towards tlie develop¬ 
ment of great iiiaehine like organisations utilising louer and loner 
grade iiTiiterml. Oie lontaining l a"', Cu is mined by thousands and 
thousands of tons a day, and w.hile fifteen years ago smelting of less 
than !)"„ ore was eonsidereil impossible. •I”,, and even ll'li, straight¬ 
smelting ores yield good profits, while llisbee holds the record in smelting 
ore, so low as '1"„ Cu. 'I'lie ilaily output of mines langes from several 
hundreds of tons up to the noiiderfully organised Inspiration Mine 
with Its record of 21,tXHl tons of ore a day. 

Keferring to the foimeily inin h diduited <|Uestioii i once ruing the 
respective merits of blast and leveiberatoiy fuinaies (exi'ept in particu¬ 
lar eases). (). K .lager .sa)s llial the liend of o|iinion for several years 
has Is'cn going steadily in favour of the level beiatory. and he recapitu¬ 
lates the chief di.sadvaiitages urged iigaiiist the two types. At .\nu- 
eonda. where the nornial iiionthly production of eop|K‘r is about ll.-oOt) 
tons, praelieallv all the ore smelting is done in reverberatorics vvhieh. 
in sjiite of all the e.xtru o|M'ralions, is cheaper than blast-fuiiiaee smelt¬ 
ing. Iiiereaseil ellii iene-y is obtained by using pulveiised coal as fuel. 

'I'lie cost of coke is a serious item in blnst-furnaee praitiee. At the 
Tennessee Copper Co.'s smelter at Coppeihill and at the* International 
Nickel Co.’s smelter in Ontario, satisfactory results have been obtained 
e.vjierimentally by introdiKing piilviTiseil coal with the blast at the 
tuyi'ies.'’* In the foinier works, on a high sulphur copper ore, the pul¬ 
verised coal amoimled to of the iharge, as again.st .'’>•7“,', of coke 

used on the othei furnaces; at Copper ClilT, operating on a copjicr- 
nickel ore, the coke was partly .substituted only, but e.vperiments am 
In'iiig continued. It is also announced that the blast fuinaces at Cerro 
de I’aseo copper mines in I’eru are to lie modified for the u.se of pul¬ 
verised coal and that furnaces are to be built on the new system. 
Tliis iniportant subject has been very fully dealt with in a pajier by 
K. 1’. Mathewson and \V. I,. Wotherspooii,^- who give details of the 
plant, and exfu-riments carried out at Copiier Cliff, with probable cost 
of operating. 

The forms in whieli copper occurs in smeltery slags has been investi¬ 
gated from the microscopical and chemical point of view by C. O 
Maier and (1. 1> van .Vrsdale.^® The conclusion is arrived at that, in the 
samples examined (which were reiiresentative of present [iraetice of 

« .W»». Mag., lillll, 20, aU'.l Mm. ami .'in. />r...««, IWlll. 118, 843. 

" T. \V. Cavers, C.S. Put lioStOT . 1«18, 30 Ua. 

*• fail. Win, ln. 1 t. Hull., Jalv. 1»10 : -tf in, Mag.. l«I0, 2t, 139. 
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matt^ smelting at the Phelps-Dotlgo prt>p»'rtu\H), little or nooxule rop|»er 
is present in either Miist-fumJee. reverljentUtry, or converter slags, 
ami that the eop|K*r exi'^ls in i\u» physnal funu'*. « heimeally similar: 
(I) Dissolved l opjHT Milphuie. pi hl.tst fnniui e ahil reverheratory 
slags, usually alM»ui ('u , m »oii\entT i»r mixed slags up totl-.V‘,', 

('ll. (2) Meehuiueally .vuspemled p.irlhlrs i»f siilphnh* «opjHT \arying 

in i'onipo.Hition fruiii matte to I ')kS-{- \t u and. m aiiiouiit. etpial to total 
COj)fK.‘r le.s.H di.ssolved e4»pjKT The junh.ilite iimmi e.inse of the retention 
of nieehanieally .siis{H‘nded paitiih '^. apaii fioiii iih tlieieiit settling ami 
viseo.sity, is the attachment of gas huhl'h^. piohahlv due to the action 
of ferric iron in the sl.ig or non sulphide in the matte. Tlie dissolved 
cop|H*r sulphide* lontent a^ts like a s.iiuiated '•olulion in i<‘H]H‘ct to 
fusion with such ad<l)U*'ii*d agents ;m pyiit< s ikhi sul]<hule. and luUium 
sulpiiiile. 

Little is heard now of el«M tiotliermal pronssis in <oimeetion with 
eop]>er. A( «'ording to an ah.straM of a tleim.in p.iteiit applied for hy a 
Norw’egian Company,** it is pioposed to h«.it *oj.p»M iH'anng pyrites 
with silicon to about IfitKi C . out i»f • ont.o t \Mih air. piefeiahly in an 
electric ftirnai’c Keiio-siln on h said to l>e fiutiied. the sulphur ills 
tilled, and tin* <*oj»p»T loiieentiatid in a matte Kioiii the suiiitv 
partieiilais so far availiihle. t Ins do« s u««t ap|'* ai to l»e .1 \ eiy m onoiiiical 
prop* ►sal 

lavo'hing pioi esses providi* .1 niasv nf n adipg niattei in theteihmeal 
pres'* and keen iiiten*st eontinnes to -Imwn iiei.dlv in <oiiiiei tnui 
with the treatment of low-grade oxidisetl lopjK-r ores \sliuh exist in 
enormous ijuantitie.s in deposits situated in manv parts of the Wfirld. 
A groat nundsT of patents hava* U-en aj»j'li«il for. hut many appi*ar to 
have no particular novc*lly .Most attentnm i« j aid to tin* cnmiitionH 
nee'essarv for the sulphurie at id h at lung of >u« h t*ies. whteli process 
1 H ulsc> ajiplied, in some inst.inee-. to io:.si* tl sidplnth* om s and to llola- 
tion c'oncentrutc's. Of course* lateful r<»a‘‘tMig will alone <oii\*'f( a 
large, jHuhaps tlie major. pio|M»rtioii <»f the -nlplndc' copjMT into watcT* 
soluble cop]N*r sulphate. P li .Middleifu ■' sr.ites tliat <]ui ing roast¬ 
ing, ehaleopvritc* is converted to cupious snlplnde and fetr^ni** and 
eop[>or sulphates U’low C helou tkVi (' > uproii.s siilphicle m 

eonvortecl into <‘Op|M'r oxule *1 he us»* td |)orr agitators iimi tliic kenerM 
for the leac hing prcac*ss is incTee-sing an<l the* < o|.;5 r-Uaniig Mduticm 
is treated either with scrap inui or In* c let trolvMr*. N. Kvan.s pro- 
|)Osea to treat ore c'ontaining oxtdisul (op|H<r minc*rals with an aipieouH 
solution of nitre-cake in plan* <d 'siilphurie ac nl, A. W. llahn pro- 
|X)S 08 passing the aci*! h*achifig *-oluti«jn through a senes i>f tanks con- 

•• trt-r. I»*t. 3IO.'.20. V. V.tUf, 'JJ.'W 

*• .-lu.*. f'h€in. Kwj. (titfi J/i». H*\', 191U. II. 133; ■/.. 1919, 390a. 

•• r..S. Pat. 1297870 J.. 1919. 374a. 

•’ U.S. Pat. 1282415 J.. 1919, 48a. 

<) 
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taiiiing ore until it WotneR neutral; it is then pa«Aed through a freah 
charge of ore whereliy ferric iron is ^irocipitaled. The Rolution thus 
freed from feme iron is ueidifieii. electrolysed, and returned to the 
tanks. At the ]>r(i|>erty of the Nijw ('oinelia Co. Arizona.'*" 

a daily out put of ahout WKIIJ tons of o\idise<| (l arhonate) eopia-r or<> 
eontuining ahout IJ"',', Cu was treated hy leaching with sulphiirie acid. 
The solution fioin the leai hing tanks, l ontaining the dtssolveil cop{ier. 
also contains a eonsiilerahte aniinint of feirie non. to rednee which the 
solution is passed through towers while it eonies into lontaet with 
siiljifiiirous gases before going to the elei trolytie tanks The leached 
residues contain about (I'll”!, Cu 

The leaching of copper ores with ammonia and aiiimoiiiiiin carbonate 
was referred to III last year's Ib'porl L Kddvdescribe.s the process 
as lariied out at Kennecott, .Alaska, on tailings from a wet concentra¬ 
tion tiiill The ore us mined contains ehalciaite (CujS), covellite (CuS), 
und malachite in a limestone gangiie. the tieatmeiit of which, by wet 
dressing, lesiilts in a goisl recovery of the he.ny sulphides, but a lo8.s 
into the tailing of In",', of the copisT present as malachite .Vmmonia 
recovers no gold or silver values, and no copper sulphides unless roast¬ 
ing is first resoited to."" llefore leaching with ammonia, the mill 
tailing is de-.sliiiicd as the |iresence of mateiial h'.ss than 2lH)-niesh 
in size causes the ore to set in the tanks. .Vinnioma solution is admitted 
through the bottom of the leaching tank, and is allowed to remain in 
contact with the ore for twelve hoiiis without agitation The resulting 
dark blue solution is heated, yielding ammonia vapour and carbon 
dioxide, and a heavy black deposit consisting chiefly of cupric oxide. 
The initial ditliculties, mainly mechanical, in dealing with the amnionia- 
copiior solution have been apparently overcome and the plant has 
seen two veins' continuous working, averaging tod tons of mill tail¬ 
ing |a'r '21 hours. The oxidised copper content of the ore leached was 
t)-8.V;j, Cu, and the lesidiics after treatment contained 0'17%. The 
recovery amounted to Id-S lb. Cu pi r ton of tailing treated, and tlie 
total cost was less than $1 i«t ton, including the loss of O-.’il lb of NH 
but excluding overheatl charges and lOst of mining and crushing the 
ore, tailing disposal, etc., which are properly charged, in this case 
to the main plant, iis it would have to Iwar this ex{iense if the tailing 
was not treated. • 

In Arizona there is now In'ing erected a lUt-ton plant for testing on 

» £ng. and Min. J., 1910. 107. 300. 

« Chrm. and Mtl. A'-ii;., 1019,20,328; J., 101,>. 300a. 

* In H. O. Hofmaa’s “ MrUUurgy o( Oouper," 1914, it is stated that cuprous 
sulphide is attackrtl l\v anuiumia solution charged with some ammonium salt, 
but the action is slow unless an oxidiaing agent (air. manganese dioxide, bleaching 
powder) is f resent. This was eonflrmed by the praaoit writer durinn the count of 
some small scale rzperimenta carried out on sulphide copper orra. 



MBTALLCKCY <»r THE VOV ! MBTALK. 


34U 


a semi-coinniorciAl ?<alo a |*ror^.ss work**<l out l>v flio I^S. Bureau of 
Minot) hx|H'riint‘ntal Statuai *'* Tin' a|*|.ar.»tvH for fr*‘atui|i iho 

low-jrrado “ porpliM v oro>, (‘ontainin;; i ar]Htnat«‘8. and sili* 

rate's of co]»ja r. m addiiion to .**ulj>huin toj»iMT. a ri»tat- 

ing drum in uliirh tin* on' ['uljud jlro|^'r i v i** iimt \>y a rountor- 

ciirront (d hoatod air rairwuii id St>. nndrr Hliithi pn*s.Muro. 

Tho adwintagos of tlm appaiatU" am to )m* ivniin'iunal uho of 

all)pintr dioxide, r.ipidit y and lljotoii<:lino>'o •>{ u<n. and «< ononi v of 
oon.^tnn tit>n and opi iatmii Tlir oxidi^Ml («nnnr ii'iiarals an* <1 iH' 
Rolvod and any >ulphidt.4 present are left in '/(mmI ^midition f4»r (lota- 
ti<in. Kurtlier detaiU air not ;:i\r!i m tlir lUinau of Mims Ju*)K)rt, 
ami it is n«>( app.irnit Injw this tlilTor" fiom lln* Nnll pron.ss wluch 
doprndod upon a >)n>1l.ir u«r of .sulphur dio\id< and tiu' •'ultMMpirnt 
prooijutatnm of tin* < (H>prr l»y liratin;^ the fsolution N. (' t 'linritrn 
Hon lixi\iatrs with a <‘onrrntrated ^o)ntIon of Kulpliur <iioxid4‘. iiiadr 
by first biinjnn^ tin* solution into <onta<t witli |»asrs rrlativi'ly |K)or iti 
sulphur dioxnlr .md tlirn »es^i\, ly in '‘••paiato al»**orhrrK willi gasrs 
relatively stronger in '•ulphur dioxide In fuithei patents'*'* t'liristen- 
sen proposes to add nu talln' eopper to the MiUition. wlmh is boiled to 
expel the exee.ss of sulphur dioxide, when a pieiijatate of i upro-eiiprio 
sulphite separates \lternatl\eh ore is tieated to eonxert the »oj.p»T 
into cupio c iiprie sulphite \shn h s<'parated from the lemaindi i «)f the 
on* hv u flotation pnness 

Both the ammonia and sulnliur dmXide pi*.<e,^s»s have (he advanfug<' 
that no metalhe iron or electrolysis is rcquirc<l for the rergvory of the 
copper from solution and. moreover, it would be probably of a greater 
purity than ordinary cement copper. 

Recent imiirovements in the Ixingmaid-Hendcrson rhloridiHing- 
roasting proce.ss for the extraction of copper and pre< lous metals from 
burnt pyrites have been d**',* ribed by V. Klason '** and I>. \\. Jones. 
The Ramen*lk*skow' furnace is ehiefly u.^ed in this <»»uiilry, four of the 
most recent tvpc treating about Ions weeklx, Khison enters 

very fully into tlie < heini<'al reaetnuH taking place m the furnace, and 
also forecasts the future economic extraitnm of other metallicVonsti* 
tuents of pyrites, such as zinc, nickel, him! cobalt besides the copper 
and silver now recovered. Claudet s imlide rueturvek in employed for 
the recovery of tlie silver, and it *m.iy Im; n calliMl (hat, in describing 
this process in a paja*r read before the Society F<ime few years back.'** 
thelate A. F. Claudet .stated that in vears gone l»y. when'•ilver wa« Tw, ^ 
per oz., a profit was made witli an ore containing only l—li o/„ of 
silv'er per ton and .3 grains of (^‘Jd In this connection Jones states 

Loc. ciL •* C.S. Pftt. I278ft,>^, J., 1918, 772a. 

« U.S. Pat*. 1316351 and 13I63.-.2; J., 1919, 828*. 

•* J/ts Mag, 1918. I», 287. 30l 
•* 1918. 365 t. and CJum. Tr. J., 1918, 63, 479 


1910, 1422. 
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thul. u rt'ciivcry of !»6% of the Rilvcr p effoctod with a logs of from 16 
to 63% iodine. 

S. Skowroioiki and K. W. Mcf'omiiH read a |ia|)er Itefore the Ameriean 
Institute of .Metals*’ on the volatcli.satiun of cuprous chloride which 
is of iniportance in <'onneetion with the ineltine of eop|M-r cathodes, 
since any copper-leachin{{ process jjivin}' chloiides cither from the ore 
or .solvent will eleetrolyth ally deposit cuprous chloride on the cathodes. 
Kxperimentally, a small amount*of copper containing' various amounts 
of chlorides was melted and the volatilised lopper cIiIoikIc determined. 
From the results ohtained, it is considered that, under )>reaent refinery 
l>ractic.e, all cii|)roas chloride in cathodes will be lo.st by volatilisation. 

Al.L'.Ml.VlI'M. 

While much attention is beinn Kiveii at the pie.setit time to the pro- 
IR'rties and uses of aluminium and its alloys and iiiaiiv mtercstinf' papers 
Jiavc been written m this coniieetion <11111110 llii' year,*" very little 
technical mformalioii loncerniii)'the piodiii tion of the metal has la-en 
puhlisheil. Water powiT is beiiin further iitibseil in N<irwav for the 
manufacture of alumimum iiiul a vMuks is s.iid to ha\e Ih'cii I'oiii- 
plelisl at llovanniT. m assoiiution with French mtiiv.sts. for a first 
annual proiliu tion of "tKMI tons. 

Till- deposits anil production id hau.vite ari' ll•ll■l\ln(' iiiui li attention 
from (lovi'rniucut ih'partuienis ami imliMiluals m 111 .niv pints of the 
world, anil diiimt' the year a jiieat imiuher of patents ha\e heeii applied 
for in connection with the utilisation of low-grade silicioiis and ferru¬ 
ginous bau.xites and other niummoiis rocks as sources of aluminium. 
A process which is .said to be experimented u[Hm at the present time 
in Norway has been patented by t) Kavner and V M (ioldschmidt,** 
who propose to employ plaglochi.se locks of the labradorite-anorthite 
series which produce aluiiuiuum ehloride when mixed with carlxm and 
heated between tlHO' and UHHt’C. in a eurreiit of chlorine or hydro¬ 
chloric acid, or aluminium oxide and sodium and calcium nitrates when 
heated to 300' fitHi' t' in a eurreiit of nitrogen o.\ides and steam. 
In the-latter case, the mixed salts are eva|Hiratcd and heated to the 
tem|H'rature required for the deconi|H)sitioii of the aliiminium nitrate 
alone. The evohed nitric acid is collected, and the .sodium and calcium 
nitrates recovered from the residue.s for use in agiicultiire. It is said 
that this priH-ess is now la'ing tried out at an cxiM^nmental works near 
riiristuinia. 

Cast aluminium, according to R. .1. Anderson,’” readily forms den- 

•’ t l„m. nnil .\l,l Kmi.. H»l». 20. 2tl. , 

•1 Ui'fi'D'iice iaft\ In* iiuiile partieiilarly to biiUet,n*< isautsl hy the U.S. Bureaa 
of StaudAnlH luul to the pajiors puhliahed in the .Kaimsl of the Institute of MetaJa. 

•• Kiig. ..fate. 12B«T,S and 113278; J.. 1919, 133 c. See also .Valtire, 1919, 
104, lUO. ’• J. FranUiu Imt.. 1019. 187, 1: J., 1919, 289a. 
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dritic crynUls on nwlinp. hiif tho .ommiT. ial m. tjil li runlv of a 
state of purity as <•<..,ipar.-d will, tl.e p,itit> of .oinioon-ial iop|),T. 
anc, and tin. .Mot.il containini; Cu, p',., Si. and 

99-15»;, Al (liy ditfi-r.-iKe) r.'pr.sonK a fairly p.oil ..,i,1.r.ial'|ir.«lu.t, 

and tho infliionco of iron and ‘nli.on. altl,oni;li not thoniUK-hh nnd.T- 
stood, ia iin|H>rlant. Initli in l oinnifii lal aluniinitini and in it.a alloy*. 
Jn a furthor pa|a'r, .\ndoraon '' ‘•talod that aluiiiininiii in^;ot ii naiially 
divided into two ffradi"!, loniainini; reiix c ti\. h , and PH pp" .\1 
though tho rhoinical <'oiii|H>sinon i* iiol now it L'anl.-d a.a a i oiii|i|rtt. 

criterion of .pmhty owiim to ll,.. «,d.h dilhrml |.l,\Ki,al ... 

(e.q. toughno*.a) aho«n l.y dilh-ronl inooi^ of Hinnlai . oiii|.o^i(ion 

• SicKfi. \\ii ('iiiur r 

Following the ariiiisli.o. iho Int. in.itioii.il .\i, k. l Conipain . loaod 
ita ( roan Hill .Mine .ind llir ^|ond Na krl t'oinp.inv i tiilaih'd opriationa 
at il.s .sinoltora and iiiinoa in Onl.irio .md ah.. ,is rolin.-rv plant at 
f lyd.K-h. South W.iloi Moii- in cut n.-wn i||ow< ihal th<' indiwtrv 
in Canada i.* rocovoiing from tho dopr--si,,!! ih.' Iiitoriialion.d Ni. kol 
Company inoroio-ing tho iniiiilHr of m.ii .inplond niilior in tho \oiir 
and tho .Mond Companv ii -iiiiiiiiig ‘.Inpni. nl.s of m.iito to tlo ii lotiTiorv 

in W'aloa Tho now works of tho Itriiwh ... \i. ki l Coi p,,i,,(|on. 

whieh IniK adopted tho Ihhiiiotto .hitioKli. ... for lolimno iho 

mattf. i.-t noariiig ooniplotion and is ovpi-, t.d lo loninionn' ^molting 
durimt tho spring 

Tho Koport of tho Koval Dntario .Nnkol ConiiniiiHion (|ftl7) rofi-irod 
to oxporiniont.s lariiod out h\ I*iof t: \ ton'ss in the olo, Irohtio 
rofining of tho Siiillnirv hos„.|nor inaito tons, |ias pnhlishod further 
work'" on a pmooss tested on a l.il>or.itor\ s< ale \iioilos of oriido 
iiiokol, oontaining ooppor and iron, are smpondoci in .1 hath of niokol 
sulphate to whioh finely di\idod mh ito n .ohlod pcriodiiallv, th« 

eathialoH (load or ... .110 1 m hwd in a hau> of light oanvas, 

nioiintod on a wooden frame. The iop|s r is jiioi ipitatod as a hasio. 
doiihle siilldiate. 2Ciil).2Ni(f.St•whnh -itihs m the form of mini, 
whieh IS fiisoii with sila a in graphite |«ils to .1 matte oontaining 

N’iSOd, CnflT H. an<l S lO'.V’,,. The matte m.iv ... then rodiioorl 

to metal and oast into anodes, froyi whnii the lo; i.o/ian ho timvored 
eleotrolytioally. The niokol anodes are proditooil hv roasting oojijier- 
niekel matte, leaehing tho oahme with dilute siiiphnrio nonl to oxtraet 
the bulk of the eop]x*r, fusing the dried residue with iharioal, and 
casting the crude metal. The nickel do|sisited on the oathode is said 
to contain usually less than Oasil",., of on|iis>r. 

*' Chrm. and Mtt. Eng.. 1910. 21, 2-.’0; 1919. 77l’n. 

’• Amer. Klectrorhem. Soe., .^pr. I91!t; 7.. 1919, IHg*. .Hoe also C .S P»t 
I2ai61I : J., 1918, IMa. ^ 
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J. JMiavemaR ” rcdurps the roasted rcpj)cr-nickel matte and diiwolvea 
tlie copper with neutral or slijtlitly acid cop))cr solution. The solution 
is treated with mi'tallic nickel to precipitate traces of eopjier, and the 
solution of nickel salts diawn olT, H. Mohr and (’. Heberlein"^ roast 
lincly-gtouiid eopp<-rnickel matte to'o.\id(‘, reduce in an atmosphere of 
water gas, and lein li with 10% sulphiirii- acid at tMt 90' ('. .\ dejsisit 

of nickel is olitained hy electrolysing the dilute solution of niekel 
sulphate so jirodiiced, and the resulting aciil solution is used for leach¬ 
ing a fresh quaiility of the reduced matte The residues coiituiniiig 
copper and precious metals are cast into anodes to be refined eleetro- 
lytically. 

Low'-grade nickel ores have been investigated by ('. \V. lJa\is.'’ 
who expresses the opinion that a silicate ore of the North Carolina ly|M-, 
containing nickel oxide l'‘2% ( -O-PT",', Ni), silica and insoluble 
Iron oxide ‘2'2'!4, alumina magnesia inight be ei onoiuii-.dlv 

worked by a pro< ess in\ol\iug the leduction by pioilucci gas at 
KXX)" (/'. and di.ssolution of the ruiely-di\ided metallic nickel with 
dilute sulpliuiic acid Tlieie niiwl be, howexer, but little iron present. 
H. W. C. 1X111101)11'"“ suggi sts lii'aling silicate ores in presence of moist 
hydrogen sulphide or other sulphur-yielding material, such as [ivrites, 
ill presence of ,steam, picferably with the addition of a snilill ipiantitv 
of sodium or potassium chloride to the charge. Nickel sulphide is 
formed which may be oxidised to sulphate, any o.xxsulphate being 
dissolved by means of liydrochloric acid obtained from the furnace 
gases. In a further patent .Xnnable ilescribes the tieatinciit of sul- 
)ihide ore or matte at ItKHi'C in a iioii oxiilising atmosplii're, 

atid the conversion of all the iimkel into siilpliule foiiii Tlie ma,ss 

is oxidised in contact with air at a ti'inperatuie siillicii iitK high (."iltll'- 
OtKt 'C.) to decom|H)se iron or eoppei sulphates, but Im'Iow the deeom- 
IKisition temperature of nickel sulphate Tlu' hitter is leached out with 
water. 

The manufacture of " Nieu " steel was described by (i .\1. Colvo- 
coresses,’" who revives the idea of the direct |iroduction of an alloy 
pig-iron from Sudbury ores which is ,sub,se<|iieiitly reliiied to prialiice 
nickel-coiiper (Nicil) steel. 

The uses and production of the cob.ilt-chromium-tiingsteii alloy 
known as ” Stelliti' " have been deseribi'd by S B, \Vright,'** In addition 

to its u.ses for high speed tools, tin' alloy is employed in the manu- 

faeture of motor cats and a malleable form, of moditied coni|iusition. 

I’S. Pat, iL'Tani.'); J . mis, ,v.ilx. 

** Vug. Pal. ie."*t)4*J; lOltl. 

*•' ./. /»'(. Kn.j. Ch.m. lUln. 11. till; J . P.ll«. .'iiWa. 

’• Kiig. Pal. kviiiit, .1.. Him. :t;.x.i. • 

” Ktig. Pal. p.'WillTj ,/.. Hint. |18.').\. 

’• Tranf. Con. Min. 1018, 21, 48 ; J., \919. 326a. 

'• Tram. Can. Mtn. Jmt., 1018, 21, 272 ; J., 1919, 32aA. 
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is also riiado for various |iut|H>st's rfijuirint: a iin'tal ri-sisiaiit to ■•orrosion 
due to atmospheric ami ..•Iter infliiciin^ 

Tin anii m>mk Msnok Mktaus 

• 

'J ht* RejMirt of llu' 111 ! .lutl 'luni^^tni ltr<«Mr( )i 
tlunnj: tlu* y^ar. is ilisappiuntiiiL' M'ltli tin* » \i .'i.tutii of |‘r<»f. S ,1 
Trusrott's intcrostiti*! . ontnliutums n lati\f to iiiv cNiH'nmfnts on thr 
flre88ing of tin t»ros. wliii ii wrrv rcfiTi^d to nt Imhi vt at's l(o{hirts. 
infonmition is giN<*ii to i-ihiUto «*in‘ t«> judu'' ilf projin'SH maifr 

A good iK*iil lias Ijofii hfanl t»f tlu* !!t»tat«t*h t nts Immii;* carin'il 

out at Kust Pool uiul A^mi Miiu-s, ('ornw.ill. .uni at < tirtiini: to tin* proKu "• 
a demoDBtration of tlu* process was n‘i’*ntl\ li\ M T ravloi* 

and J. W. Partingt'Oii who. it a|*p«‘ais lia\« disi »»\rrrtl a ifii^mt wlnoh 
secures an <‘ff»’<tivo flotation of tin* t :is*iit. nt«* without hiitiging up tin* 
quartz and otln^r gangin* iiiin<'raN 

It is also said that ii >nia)l ial sialn plant is iu ing arranged 

for in Cornwall to ifst a proffv< ln^ol\ mil' th** usr of anh\ilrous t hIoniH*. 
which has invn wori<(‘tl nut in tin* lahoi.itnis ii\ .1 .1 ( olhns llct.nls 
of tin* process havr not \i t Im « n puMi^Ind 

The projM'rties of tin an* n f» rn*ti t*) in a paj*t i l»\ K !•' Noithrnp.*'' 
who suggests Its Use III pyronutn C in*lts at c and «ioes*not 

begin t«» boil below 227<t C It on,.mis « |i‘’iiin .div uin iui^aininatod 
aft4T prolonged heating at IbSti C in \<lH>on gtapliite and win*s 
of pin* tun*rst«*n fl*! tuU unit .it Ill'll t . an«l >«• ma\ In* used as <h«' 
iroiJ.s hir nieasuring the lesisf.nm* ot ih.* n.ultrn iinta) Its inen-use 
in resistivity and d«‘ereus»* in density wnh jih r« as** in 1einjM*rature are 
of a sttiftly linear eharaetf r aral tin h then for** an i*x<el|ent material 
for ileterniining temperatuies 'I’ln* auilmr ^uggt-t < that a n* det<*r- 
inination of the melting p«uiits «if tin* nn«r«* nfi.t4t4»rv nnt.ds shouhl 
Im* made in terms <if tin* i<*^wti\it\ of tin 

'Pile iiwtallurgv of murrur^f ha-^ l«*en ••vteii-u. iv d.-alt with in ‘ 'I'he 
(^uirhsiKer Itesoiiiees <»f <'.dih'rnia li\ \\ \N |»r.tdl«-\ whii h should 
hi* eonsiiltt'd hy tlmse intf O'sied DetaiN of t In* S« ott fuinai «• are given 
uinl the operation 4*f tin* rotary fiiriiao*- in ii»«- at \ew Idria. Cal . is 
als<j fully desenlsil Tin* lattfT tvpe of furmoe ga\4 eonsnlerahle 
trouble in the ease of an ore (ontaining a huge fp? ntuy of free sulphur 
which sublimed and re-di*|M»Hit**d^inst<Mi| of U-mg Surried t^i sulphur 
dioxide 

The u.se of calf ium anti nther dlhahnc 4ttrth mfUtU in the munufiic* 
ture of a m*w hard lead alloy fnarned Cho * j -.vaK d<*M< ril*»*d bv K. (*. 

•• Annual Report for IDIB lU. H M.*Statu*iifry Office. 

•• Min. Maf., 1919, 21, 328, X'A 

•• Amer. Inst. Min. and Met. Eng ; Engineering, 108. .309 ; J., 1919, 743*. 

** 1918, Bull. 78, CaliJom%a StaU Mining if^reou. _ * 
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Frltry and S. N. Tfimplc.*' In the nouine of experiments, it was found 
that a eonsiderahle amount of ealriumi was needed to give a hardness 
approuehing that of antitnonial lead (17 Ifriiiell), and that this alloy 
did not statal re-pielting hut easily lost its ealeiutn. Other metals of 
the alkaline i-arihs hardened lead t/> a ilitTerent hut marked degree. 
Further e.vperinientatioii showed that if two or more of the metals were 
used together (apparently, a mixture of ealeium and hariuin is pre- 
ferretl), the hardening effeet was several times greater than when one 
only was present, thus luakiiig it jsissihle to produce an alloy, harder 
than untimomal lead, hut eontainiug so little alkaline-earth metal 
(well over Oft",', I’h) that it could he re-melted several times without 
u]>preciahle loss in hardness. The alloy is said to lie tough and pro¬ 
duces castings frei' from hlow-holes. Originally designed as a suhstitilte 
for antimony in the maniifacture of Hhra|iiiel hiillets, it is claimed that 
the alloy will take its place among the important iH'aring metals in view 
of its high melting point, structure, and low coelticient of friction. 

• I'liilinnm. -The ditlicultv of amalgamating alluvial |ihiliiuun with 
mercury to ohtain a crude hiilhon at the deposit, has heen met 
by V. .1. Zachertwho amalgamates m the' presence of zinc and an 
electrolyte com|«)sed of a solution containing (l ir)",, of copper sul|>hate 
and of free sulphuric ai'id It K. Lyons claims the priHliiction 

of a phitmiim amalgam from platinifcroiis material hy hringing the 
material into contact with merciirv and zinc in the presence of a siih- 
stani'e capahh' of attacking zinc. (' .\. laigaiistates that the use 
of zinc is iinneces.sarv and that in an acid solution of copper sulphate, 
the cop|M'r plating of plaliiiuni. osmindiiim, etc , and their immediats; 
amalgamation with mercury was possible. 

The properties and ii.ses of ijlurlnum (herylliiim) have heen more or 
leas vaguely described from time to lime, hut, as pointed out by H. 
(V)pnux,'“* aiiv commercial application of the metal is impossible until 
a more practical method for its isolation is available. Small samples 
only of the metal have N'en made, so far. and nothing is known of its 
projierties except that it has a sp. gr. of 1-8. a melting (siint of 128(1“ ('., 
and that it allovs at least to .some extent with aluminium, silver, iron, 
and copper. Copaux de.scrihe.s his method for the manufacture of 
glucinum salts and their reduction to the metal hy electrolysis. J. S. 
Negrtialso gives .’u historii’al sketch of the methods hitherto employed 
to i.solate the com)Hmnds and metal. 

•• Chem. nnj Mel. Eng., lOlS, t9. .V.*.! ; ■/.. lOlS. 7:17e. 
s® M%n. iintl Set. I*re\.t. tills, 117, 4.Stt, 

•• r.S. Vat. IgUXSgS: Itmt. tliS.i. 

Mitt, anti Set. rreit.n, llttS, 117, Sttt, 

w Cltim. el ht,l.. 1910, 2. 914; 1919. SltU. and Comi^en reml., 1919, 168. 

610; J., 1919. gXlA. 
n Cktm. und Mel. Eng., 1910, 21, 353. 
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ProJefijunr ttj utol itumfiinn ('ht'iniyfif/, Ia^wIoh. 

( i’ K \ K K M 

Thk four year.*' of \v,ir of (•our’'«‘ Io iMtorinons i]i‘\(*lo|iiiH‘iits in tln‘ 
ol«^otro*rhoiiii(-al a*^ in ofin'r ln<lu^t^^H. iiimI Oon fai i roinhiiHMi uitli tlir 
goiieral U])h«Ni\alof niarktM.n aii<) iIh' )ms Irft |tr<Mlu<orH 

vv'oii(lcriii}{ vvli4‘ii aiul on what h.i'-w |»<M<r |•rlMll|4 tion will niitinati'iv 
settle ilown ('onntrir^ wliu-h werr 4'\|Nllt<l■^ hcfnii' the wai. ^nih a^* 
France atu) Swit/.erlaiaL ate now either frenn omt laodni tnai. 

or are liaMe to do m» ,it anv inoitient (tther eomiinex h as th<‘ 
I'lute*! Sfati's. ha\(* now iMM'oinr e\j«orlers .Vnd wlid^t it i.** e\|ieeteif 
tliat in .Home tiehis thi* devrlopii'ents iD.ide diillli^ tht> War tnaV la* 
maintained, in otlieis it is nuire than dmihtfid For <*\ani|»!<\ tlie 
Haher j»roeesH ish|<»‘|\ <«>nou^l\ totroiiMe nitrate.ind <\anamide eon 
eern*^ 

The few typical fa« M and liuiir* -' whn h ("Ilow ,ir4‘ ii»osi|\ fakiOi from 
articles in the Jouimd thi h • mi 

SiiYili'ii -(<i) III lillll, ‘J'J >•1.1 (ro • li.'iiih .il W'.iks III 1!M7 7.'l (h) 

Almiit 11 ) 11 .IMM) toll'' of l■l*‘■tll< I'll' troll < 111101 .iltv It on.'.‘i^lit li «if 
totiil iiiaki' 

Siiitzi'itiiiiil (it) III .■}7,i)'i<» tons .if (arlinl.'- In IftlH, hImiuI 

|(N)INJ() tons lloiiK- l■ollSlltll|ltloll, ]»t1iiii>s l.'i(iiK) toii.s (//) About 
2t,(X.Mi toii.s of fcrro'silicon in I!tl<S. lionn- ■ onsiiiii|itioii, l.VKt 2<KK) 
tons. 

Fianiv. —(<i) More l•lllorllt.■ iii.nl.' in <in.' niontli of 1‘tlK than u whole 
year's pre-war ('utisntn|ittoti. (h) i’r. si nt i.<rlii<h* protlu. tion lajiaiity, 
100,(HX) tons js'r anniini. ajiart from s|«<. nil y. ii riitiient <'y.iiiatiiide 
work.s. (r) 2I,fXK) tons of l•l.•^•trl^ st.-il in lOl.l, .jM.fXS) tons in 1018, 
and an actual caparitv far ex(ti'ilin(> this last tigur*-. 

(Icrniamj. —(a) Many new aluiiiiniuin plants |iiit uji during; the war, 
working up low-grade banxiO’ Their future is doubtful, (h) 89,000 
tons of electric steel in 1914, ‘230.<XX) tons in 1917, when it doubled the 
crucible steel output, (c) A great Tnereasi' in cyanainide e.a|iacity during 
the war, as well as in llats'r plant. 

United State4.—{a l,2tX),CXiO tons of electrolytic ex>pi>er per aimuiii 
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{b) 102,(NX) tons of aluininiuni in 191&. (<;) 287 steel furnaces at begin¬ 

ning of 1919. 30,(NX) tons of steel in t913, 30.5,000 tons in 1917, when 
the ontfiut of crucible sti-el uctually decreased. 

(Ircnt Hritnin.-' -XVl steel furnaces working at the coinincnceinent 
of 1919. .\t end of 1917, the output of electric steel was forty times 

its pre-war figure. 

'I'bi' year's published literature bus eontained notliing so ini|H>rtnnt 
as to call for notiee out of its place. 'I'lie above figures are, however, 
a testimony to the ever-growing imi>ortanee of tins branch of techno 
logy, and there is evidence that this giowth is m many eases relati\e. 
and not merely an absolute one as the le.sult of the war .\ certain 
amount of " released " information has been published, and it is to la; 
ho|Msl that moie is to come, particularly in this country. 

Ki.kci hoi.ymi.s—-Tiikoiiv. 

In thisie lields of eleetrolytu' theory which h,i\e .in interest for the 
ti-ehnieal elect lo i hemist. there islittleto note Some observations on 
peiioihr pheiioiiieiia in the passivity of iron maile hv .\. Simtsand ('. .\. 
Lobry lie Hriiyn.«' may be mentioned. 'I'here is also an im|>ortnnt 
paper by I) .Maeinnes and h. .\dler,- dealing with the mechanism 
of over voltage, which makes it clearer than ever that no single theorv 
of tho.se so far advatieed is hkel\ to account for all the eomple.v pheno- 
meiia observed in this field. The authors attribute liMlrogcn ovi-r- 
voltiige to a .supersaturated later of dissolved liMlrogen in the electrolyte 
siirruiindilig the electrode, the specilie effect of the hitter being due 
to its adsorptive power for the gas If this is high, the concentrations 
necessary for bubble formation are readily reached and the over-voltage 
will be low 

lNsri..vroK.s, CoMiri'i'iiiis, Ki.kituouks. I)i M’IIii mims 

It. (!. .Vilen ^ has published some data on ’ erinoid. " an insulating 
material obtained as a by-product in the working up of milk It eoni- 
pari's somewhat fiuoiirably with led viiliani.sed fibre in lespeet of 
specific resistaiiee, dieleetrie ab.sorptloii. and the elleet of moisture. 
'I'he same author ' has investigated the etfect of temperature on the 
specilie resistance of dillereiit glazed ponehiiiis and has found the 
familiar logiiiithmii' (oimiila of Kascli and lliiirichsen to hold Port¬ 
land eliitia and Hoyal Wori’ester chemical porcelain lioth ga\e unex¬ 
pectedly high values of specific resistance. K. H. Silsliee and R. K. 
Ilotianian have carried out similar ex)H>rimenta for a varietv of insii- 

' /'rue. K. AM. H rtriatf*.. 1919. 21, ;tS2 ; ./., 1919. 144*. 

* J, .inter. Chetn. ^’is*.. 1919, 41, 194. 

“ Set. Proe. Royal Ihthtin Sor., 1918. 15, 331, 405 ; J., 1919, 148*, 149 1 

■ Ibid., 1918, 15.'.*80; J., 1919, 140\. 

> J. WeuX Acad. SO., 1919, 9, 253 ; J., 1919. 409*. 
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Jators, ooiaprisiiij^ ililTcront ijonvluius. uura aii<l mIku. Tlu*y fiiul {t 
neccHfttiry to intro<lu<‘*' two i’Oifrtaiits iut<* tlw «'.\|trc'^’'i»»n for oai'h 
spcciiuoii, one r!iiira<ttTi''th‘ of the h{MH'iitien. .tint aiiotlter expreMihjj 
dependence cm teinjMTature. mueli^the haim* fur ail'i^ihstjincc'H The 
8(>ecifio rcMstance of iltlh-rent >j>ei‘inu‘ns of the miiik '■edwtanre \ancMl 
within wide hinit''. I hen < ondnrtivit \ is prohahix lar;*elv due to 
traces of impurities H. < V WeUr and T Markii\ “ have rom 
pared the elTc'ct of temperature on tin; du IcH-’ine eoiiMant of iiisulatiirs 
such as waxc*s. paratlin. etr ^ and on paper tmjtrejjnated with the same. 
The pure substances ei\e tile iiHue fa\oura}*ie results t' .1 Ro 1 tiutinn~ 
has investigated tlie pcuieiration of moisture into insutatmt: ni.itc'ntdH 
No standard material examineii was inointuie-pioof. thiuigh iinpn*g‘ 
nated materials were cif eoui'-e In-iter If penetiation is shtw. Inpnd 
water and saturated \m)oui gi\e identnal r«snlts 

liittle of im|s»rtan< e has a)>pear«Ml on new coitdtn tors ot on ei«M trcnles 
anct diaphragms for ;^4neTal eliitioUtie work The \\« stmjjhouse 
Kic'ctrieal and Manufa< 1 unni! Co .ind S TtimmI ' ]>iep.if«' nioulih-d eon- 
duetors from amalg.iniated litn-U duuied eopprr nuMit with graphite, 
the* exeoss of incTeUrv beim: :enn»\4 d b\ heat aini pit s>ui** I’ hinidt 
and A. Sehwieger^ pn*paie holhm » vliiidrn-.il oi itn*; ehitrodes bv 
spirally winding metalln wire or t t|H*. joining up the b^ nn'tal 

spraying W. K rai**' and tin ( luh- Kxploratioh Co patent a 
nu'thod for casting sdntni-iron so as to obtain a produ* t as i hsfnNle 
witi a line, ileiise. and iisi^ant siruMure Ketro^ofinu oxnl*-. frc'e 
from non. and tlnuefore .suit.ible for tin* prodmtion of magnetite ilei- 
trodes for Use III at id t*leet loU ti s ran he ma<)« b\ bcdinga mixture of 

very fin«*ly divi<ietl pure irtm oxnle ami hammerst ah* <»r lumit pvntc*H 
into an owgen Mast.** W K. I‘age «h»ims to pr..du«e instiliible 
anotles of good eomlueti\it\ b\ toMring a tort* <if •'ofi imn. ferro- 
siheon. etc’ . with a coating l.irgcls consutmg td magmtitc* ami of the 
same eoelHc.iont of c‘Xp:insion astln* tore* Sm li a eo.tting ma\ tcmtairi 
r)-7”oSi()^ and *2 ‘V\, AKOi. pumne*. etc. tin* lattcT .cclditmn making 
it tougher. The mixture h fus< <1 in the- eh c trie funno c*. ami applied 
by dip]>iiig the cole in the melt The *’ K)ltic»s “ diaphragms patc-ntc’cl 
by i\ Tliatehc-r ate cd interf-t 'Iheir mam ‘•tnictuic* ccmsists 
of coarsely grained platts or t slimic rs cd “ tiltrc»-. ‘ i <ihcc*ous niats*nal. 
the grains Indiig only bf*mlc*c| at jlu ir js'ints of . oi,ta*'t Foi iim* in 
alkaline eleetrolvte>. they arc* soaked •^m ces'-ivelx m solutions of mag- 
" ./. yranU^n iuM, liilS, 186. MTt . J , HMU. lS.>c 
■ Ibid., luiy. 188, 4 n!». ./. itHl#. si.'.u 
- U.S. Pflt. IJ.S17I6; ./. lUIO. 

• (kt. Pat. 313238; J., 1919, S70a. 

*» l-.S, Pat. 1283280; J., I9H< Ho*. 

** HiittcDvcrk Xiedcrschoneweidc, (icr Pat. 301762 ; J., IIM9, U12a. 

U.8. Pat. 1302959; J., 1919, M3a. 

“ Eng. Pat. mnC; J., 1919, 952a. 
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nedium nulphnlK and caoatic aoda, and finally in water. They are 
kept iiioiHt hy lieing <lipj>ed in eatciuiii rhioride or are preserved 
under water until requinwl for use. Any siliea dis,solved from them 
by an alkaline ellTtrolyte is at onetj changed into magne.sium silicate 
which prevents lurther action, and they can be used for a long time 
in hot alkali, if not too strong, without deterioration. \ normal dia¬ 
phragm may contain of voids by volume. For use in arnmoniacal 
solution they are impregnated with aluminium hydro.\ide, for acid 
solutions with hydrated silicic aiid. AIuikIuiii (an be used instead of 
“ liltros." 

I’HIMARY .\\I) SkcondaKY (.'KI.I..S. 

The great and, as yet, unsolved problem in this field is of course 
the direct transformation of tin- cbeinical energy-of fuels into electrical 
energy, without its pn-vious degiadation into heat energy, i c. a tech¬ 
nically applicable method is sought of bringing about the combination 
of o.xygen with combustible fuel constituents by means of an electro¬ 
lytic mechanisni in a priumiy cell. In this connection, an interesting 
patent has been taken out by the Swiss chemists K. Ibiur and W. 1). 
Treadwell," which certaiiilv marks an advance, though it remains 
to lai seen tsi what evtent. their ideas are capable of practical realisation. 
The sluggish rate of ionisation of o.Wgcn, as well as of carbon and the 
dilTerent fuel gases, has so far rendered cells working at low tem|H-ra- 
tiires impracticable In the present case, the cells, designed to u.se 
either solid or gaseous fuels, aie kept in a heating chamber at 
The electrodi's, depolarised one wi h air and one with combustible 
material, are in contact over their whole surface with a diaphragm of 
refractory material such as maguesia, .saturated with a molten salt, such 
ns soda. The electrodes tlieiu.selves are not wetti-d by the electrolyte. 
If the fuel used is .solid, c </ coke, it is contained in an iron ves.sel 
and is in contact with a diaphragm consisting of burnt magnesia and 
coke, impregnated with molten soda. .Msive the diaphragiii is a layer 
of iron gaure. sup|K>rting a layer of hammer-slag, the latter sunnounted 
by a fire-proof dome, with air inlet and outlet. For ga.stsuis fuels 
(hydrogwi, carlKUi monoxide, coal-gas, w.iter-gas) the cell consists of 
an inin n-eeivt-r containing melted soda, into which dip two magnesia 
tubes, closed at the bottom, and lined inside with wire gauze. .-Vir is 
led into «iu- of these tuls-s, the gaseous fuel into the-other It remain.s 
to l>e seen to what extent such cells are capable of large-scale pconomic 
realisation, but there is no doubt that they mark an advance on previous 
attempts, eij. on the arrangement projKised by K. A. Hofmann (sec 
also F. .Vuerbach "), in which molten caustic soda is the electrolyte, 
becoming converted into carbonate ac a result of the working of the 
cell. 

•• Kng. Pat. IStlTtMS: ./.. 1919, 469a. 

" >• Z. BkUrochtm., 1919, 2S, 82; J., 1919, 37Sa. 
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Turning to ordinary |>riiiiary •■ells, tiu'ro ar«> arvaral developmenta 
of inttrest, particularly in Anicficu. A uiiiulirr of patonta liavc liorn 
taken out for cells using an alkaline electrolyte. I'atliodes consist of 
lead o.\ide,"* mixtures of I'upric y.xnie aial siilplnir s»r seleiiiiiiii.*^ iif 
lead is-roxiile iiiul sulphur,'" or of .in o.vide ami a siilphule.'* For the 
more usual ty|M‘.s of electrolyti*. a nii.xtiire of .Mo(h and a hasie oxide 
(e.f/. uninioniiini phospho-niol\Isl.tte) is rei oinnieitdeil as de|H>lariser. 
and then* are .seveial methods •' p.i^uitesl for the priHlintion of putt* 
finely-divKlcd inangain dio.\ide \V (• Snellini;-- adds up to l'',u 
metallic nickel to a granular nii.xture of < arhoii and MnO, 1. lUhmo- 
vich and A. .Mond ** impregnate a miMun' of gr.iphite and a deiailar 
iser (pyroliisite) with a I'oiloida] solution of the ovides of a metal (mail' 
ganese) ea|)able of mop' than one degree of (.\idat|on This is reminia- 
cent of the use of cobalt saltsfor piolongmg the life of earlHUi iiniMles 
by allowing oxygen evolution to t.iki pl.oe .it a low amale |s<tential. 

The liurgess Buttery Compaii) empims an electrolyte gelatinised 
by the addition of een-als such as maize meal, lotton stun h. i te , 
leading to a considerably dei leased < <11 resistance (! .\ Antonofl ■'* 
claims the addition of weak organa .o ids benzoic, tartaric, salievhe. 
aiicsinic -to the electrolUe This pre\enl' the i ell i logging up, owing 
to the formation of freely soluble zinc and ammonmm salts The same 
patentee-’' finds that the resistance of .1 primary lell i|i |s'nils on the 
pre.ssure to which the de|Milansing mi.vlure h.is been siibjeitid. first 
deiTeasing and then incri'asing a.- the pn-suie rises The optimum 
pressure ahouhl be found for every batch It was of the order of 2il- 70 
lb. JXT sq. inch for the mixtures used 

Little of interest to the elei-tro-ehemist has appeared on either the lead 
or the nickel aceiimiilutor I’ateiits have dialt ihnfly with structural 
details, incthods of formation of jilates, it,-, and pre.sent no striking 
features. 

MkTAI, nKl'<).S|TI()N. K|.K(TK0IT„\ I ISC. .VM> t! M.VA.Sol'I.A.HTIC .MkTIIOIIS. 

W. Blum,''" III a pais-r read at the autumn mieting of the Aincriuaii 
Klectro-cheniical SiM'iety, considers the csmditions winch control the 

'• \V. (• Hauer, f .S. Pal I'gsyiiiS.I . /. Itillt. Hl7a 

" R. (' fti-nncr and If K fri le h. I'ai- Igs.. ic.-, (1, 7. HIM). UIIa. 

R. W. Krwiii. I' S Pat. IgsgO.o . J .‘ltil‘,1. in* 

R. t‘. Itenner iiitif II K Krciali. t'.S I’af I.'ICKII.,!. ./. Itiltl, .>4 Xa 

'• R. Benner and 11 f. Krere li, f I’sis I IHollo I ; . lOP.I. XgttA. 

“ M. E. Ht.linra, r.S Pal. Igsl.tTg . 7. ItilH. Id* 

r. Ellis. U S. Pst. |•’>>97o: ; ./.. 1919, I »9* A. A. Wells, f S l*sl. 1703272 : 

J.. 1919, 37«a. M. L. Kaplan. L’.S. I’als. 12934(11-3 : 7 , 1919. 37fl* 

” V .«. Pat. 1289722 ; 7 , I91tl. ».'.a. 

•* Eng. Pat. 132480; 7., 1919.8(19* •• K. .Icsnt, 7>utcrt/i<<>jn (Dresden), 1910. 

" Eng. Pat. 128332 ; 7.. 1919, 68(1* '• U.v. Pal. 1303844 ; 7.. 1919, 043a. 

»’ UJ. Pat. I3a3843 ; 7 , 1919, 043a. •" J., 1919, 88«a. • 
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nature of metallic electro-dcposita, and concludes that Bancroft’s 
" axioms of clectroi)latiiip,’’ enunciated some years back, are essentially 
sound. Concentration and nature of electrolyte, current density, and 
lem|)crature, are the, mo.st irn|H)rtant factors. Fine-grained, bright 
and hard deposits arc favoured by high current density, within limits, 
and low temperature. 

1). .Melntosli discusses the optiniiiiii conditions (exact figures given) 
for zinc deposition from siilphitte solutions. Apart from the factors 
mentioned above, colloids, and metals such ns As, Sb, Cii, Co, Ni, 
should be absent, and the iron content of the elcctrol)te should lie low. 
.Attention has been devoted to electrolytic iron. K. II. Archibald 
and Ij. a. Pigiiet ™ have investigated its (leposilion from ferric chloride 
and ferrous sulphate dissolved in acetone, acctone-water ami alcohol- 
water solutions. Complete depo.sitioii i.s possible, butthe product usually 
e.ontaiiiH carbon (i. Vie finds that ferrous chloride gives better 
results than the sulphate. C'ing a strong .solution of this salt, with 
added sodium chloride, working at ."SI" 7<I 'C. with a cuirent densitv 
1-(1 amps, per si) dm., and em[iloMng oidinary sheet-iron anodes, he 
was able to produce continuously !lil-!l''„ iron, containing as sole im- 
puri,ty dissolved htdrogen. Until this is exiielled by heat, the resulting 
metal is very brittle, anil can be |iowdered in a mortar. Aeeonling. 
however, to .M. Schlbtter,“- an electrolyte with 1.5(1 gnus. |)er litre of 
ferrous sul|ihate plus 1(K) grins. )ier litre of sodium sulphate, jii.st 
neutralised with sodium carbonate, furnishes a verr |iure ]iroduct. 
almost free from hyilrogen, when electrolysed at or near its boiling- 
point with 20 amps, per sq. dm. There is also the advantage of lieing 
able to use lead-lined vessels and lead coils for heating. 

In the galvanoplastic and ('lectroplating fields there has been a 
certain amount of |iubllshed work, ehielly devoted to improved methods 
of plating on base or eleetro-|>ositive metals. .Vecording to AV. Thuni 
and J. ,1 .Mulligan,®* base metals can be .satisfactorily treated if first 
covered with a gelatin film and subjected at the start to an abnormallv 
high current density for a short time. O. P. Watts ®* has develo]ied an 
oKservatjoii of ,1 Satka and has found that iron can 1 m> ilirectly (dated 
from a cop|H'r sulphate solution, if first dipja'd into a bath containing 
a salt of a metal intermediate between iron and copper in the electro¬ 
chemical series, arsenic, lead, or aiitiiiionv. Similarlv bismuth 
can bo de|Hisited on iron after a preliminary arsenic or antimony dip 
and nickel on aluminium after diiipiiig in ferric chloride. The forma 

" Triia.s Roy. Rrr. Canmin, 1917 IS (iii), 11, 11,1, J.. Ull'l, (2\. 

« Ibul., i>. 107 ; 1819, I" 1 

•• Ckim. Aiiuhil.. 1019. I, 17.1; ./., 1910, 580a. 

” Gor. Pat. 309^71 . J.. 1919. 908a. 

P.f». Pat. 1283973; J., 1919. 79a. 

Am'cr. RIectrorhem Soc.; J., 1919, 200a. 
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lion of n film of metal of inteniiodiate |H>tei)tiaI wouhJ hiTt* a}»{K>ar to 
be tlio eauiM* lenijion’d or strain-luinletitHi st<*»'l articios (‘an Ik* 1)11114*4 
without tleterioration if first coate«l hv dipping witls u lavrr of metal 
iinjMTvious to hydroj'cn. and of a ipfltini' ]*onit i‘«'low*the t«*m|MTatur»* 
at whirh the .steel was hardeiird 'I’m is ;tn ex.impl-* of sm-h a inHul 
whirh <*an Ixi used with st***'! springs In \ i,*w nf the example piveii, 
it IS romarkabh* that, amirdinj: to 'I' S Kull, r,^" a .oatiii); of tin on 
iron increases tin* rate at which hvdw>;:en difTu'Cs through the latter. 

Nu’kel cun be plated dirertU mi aiuiiimiitm (after ^riNmiT the iisual 
preliminary cleaning tre.iim* nt) if this is iiMMiii*iit.iiil\ made the aiiodi* 
when first immerse*! m tin* h.ith *•' The . KiM-iit is then r**\eis<',l bv u 
double-throw switch and (h position im k* l pio. i-eds ntuinally 'riir 
u.suat *‘h‘*'tr*»lyt** im\*M| siilj»h.iles with adtiition of Imru a*'hl 4 *an Im* 
emploV'd. 

\ arioiis eomph'X eh‘<‘t r*>!\(*■> i-.oie p.irticiilarly for jilatiHf; on 
iron *)r steel, have r*‘****iv*‘d .ilteiition \ C Ib-rv** il*'srtib**K the lead- 
platinj^ of tin* interior of e.is s),, lU i iiiphmn;; ,i sfi^Iitly iiuMlifiisl 
H*‘tts flimsilirate **!*•* trolvtc and workme at X} 4(1 Th<* tle|> 08 ition 
of t<*a<l, untim*)ny. *>r an al!o\ of th<‘*ii‘ im-tals from a s<ilutioti contain* 
iiiji tartan**. a***‘tic, ami safirNlie a* id salts is, th** suhj*‘* t of a paterjt.** 
A h*ad anode is I'liiployetl when planiif; with leatl. a carlM)ii *ir platinum 
ano*ie when d**|H>sitino aiitiinons » i an all*»v Full lietails are pven 
for <’ommt‘r<*ial l**ad platiiie on non atai *-!• from fluorlMUat** s^ilutions, 
inchidin^ir the l>**st. *'h'*'tr*»lvte.s foi ilim ainf lhi**k <l*’|M>Mii•«. working 
current tiensities. and Temperature*' Samf bla*'tini: is pref(*rable to 
pickling for the prelimnuiry treutimut 

J. Haas uses a lead cyannhj solution with the a*lditton *>f an alkaline 
tartrate, D. F. Harbauph a s*ilution of h ad *i\i*i*‘ aial suyar in caustie 
soda. For plutinji co])p**r or otln r inei aN on imn and st^ el. Q Marino ** 
employs a comple.x .solution t.ontnmin*' phosphate tartrate, citrate, 
and salicylate 

O. P. Watts diaws att*‘iiti*.ui to a *a-t of )i*m\\ pitting which 
*jcourr**d during ha*! plating wli**ii the hatli i\as allowed to cool *>ver' 
nieht when out of aitioii tin r(*h*’.itmp th«* dissoKcd air was lilM*rat4*d 
in the form of bubbl**s on the catlmd**, with tin* r« ,'ult ftat***l. 

.r. K Woodbury patent-* tw*) nathcMls by w! e h a r»*Htricted area 

*' to'iierrti Kh'Milr < 0 . Kdk Pat tjTlTT, J , lOIt*, 

Amer. Eleetro^hem Soc.. J . ItUO. nan Irut. I1M9. 17, 25. 

‘'* Chfm. ond }frt Eng , 1910, !20, 3SH 
” Q. Marino, Ene Pat . ./. 1019. 727a. 

W. Blum, F .1 EiH<*omb, aiai ‘•ithem, Amer. Ek'ctr**f-hem. S<-w-. j */,, 1910, 

007a. 

MeUU Ind, 1010. 17. 12. * T.F Pat l30tM70; J., 1919. 5S6a 

« Eng. Pat. 13(M4« . J., 1919, 727a. 

** Amer. Electrochero. Soc., J., 1919, 290a. 

U.a Pata. 1285876 and 1291837; J., 1919. 147a. 29Ia. 
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alone of the cathode ia plated, whilst at the same time excellent cir¬ 
culation of the electrolyte is ensured. They involve the current being 
carried by a small stream of electrolyte which passes (by gravity or by 
a )>ump) from anode to cathode, the electrodes btung arranged one 
above the other A. Ness places the articles to be plated in a hori¬ 
zontal drum, partly immersed in the electrolyte. A series of longitu¬ 
dinal bars IS so arranged inside the drum that, by varying the direction 
of rotatiun of the latter, the articles are either immerseil in the electro¬ 
lyte or removed out of the drum on to an external shoot. 

For the galvano|ila.stii-. production of copper sheets, the cathode 
can lie a partly immersed horizontal c.ylinder. coated with a thin film 
of grease anil rotating with a isTiplieral s|s‘ed of l.'3tj ft. [ST minute. 
Supplementary adjacent cathodes prevent irregular deposition at the 
edges. A helix of lle.xible non-conducting material is wound on the 
mandrel. After de|josition, the cylindrical sheet produced is torn 
along the line of the helix.” According to the same series of patents, 
aeroplane propellers, manifolds for aeroplane engines, etc , are produced 
by starting with a layer of metal on a non-eondiictiug core, covering 
this with a layer of grease or metallic amalgam, and building up to 
the desireil thickness by successive layers of metal, separateil by grease 
or ainalgam .A .soniewliat similar proce.ss is used for producing eoni- 
|M>sit*‘ but coherent sheets of eleetrolytic iron. .An electro-deposited 
layer of iron is covered by painting or burnishing with a coating of 
oxide not afi'ected by the sub.sei|uent aiineahng process. ,A coating of 
graphite is up|)lieil to this, and the process is reix-ated until the desired 
thiekness is reached.*" 

Ki.kci'uoi.ytu' UKFl.vixii OK Mkt.m.s. 

(’omparatively little has been published on this subject. II. M. 
Goodwill and W. G. llorsch publish results on the elci-trical conduc¬ 
tivity and other projierties of saturated cop|a‘r sulphate solutions con¬ 
taining sulphuric acid. Messrs. Altiiiayer report on the U.S.A. 
electrolytic eop|H-r and lead refineries In the former, the multiple 
system is said to be gaining ground at the exis'iise of the series system. 
An account by G. G. (inswold of the refining of gold and silver as 
carried out at Perth .Anilioy, N.J., by the American Smelting and 
Refining Co., shows certain modifications in present practice when 

'• Kj\g. Pst. 13:tna ; ./.. H»l». SliSs. 

*’ M. M. Mernlt uiiil (’opiH-r PokIucIs Co., L'.S. Pats. IJSiglil-lSsaSVO ; J., 

lUIO, 301 a. 

's ,1. H. l*r(H'ter and Westinglioiisi' Elcetnc ami Maiiutietiinn^ t'o., U.S. Pst. 

300306: J., 1010. miiiA. 

•• (’*< «!. and J/rt. Kny.. tOIO. 81, 181 ; J.. 1019, Till A. 

“ J. four Elerl.. lOtO, 88, 131. 

•> Ckem. ami .1/rl. Eug.. 1019. 80, 383 ; J., 1619, 181a. 
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.•onii)ar..-.l witli ol.l.-r iml.Usl.,-,1 .l.it.i, l.m i». un <hnii|S‘». 

Of iiiterot. a.s illusiuitiiii: thr ftillhuitU" wliah rnt'iiiv 

liad t» fill.- duntis- tin- Hai, .mmm- t,, ,.,11 i,l,„ k.i.l.-, is .i■M.^lll iiifoimu- 

I1..11 d.-ahiifi xMlIi tlu- IC, of ,o|.|., i fioni .iiMsi. sk.l l., ll.|ut tiil an.l 

of l.loll/..-. Til.' follll.T ,oiit,,ii„.,l |.,..|.oitioi,s of Iiiciv.-l l.-a.l, 

an.l /.ill.-, . 111.1 , 1 . 1.1 .ii„l .o|,j,.i li.„| ,..,,111,,,,,IK ,,, ol.l.-.l lo ih.. 

. 111 .|ii,iiit,i. |„ tl., I,.ti. 1 ...I .!,,tiolM.. ,.,.ii,.iiii„u 

.ilk,ill l.isiil|.lmt.' Is |..ii, i,.,,-il v,lii, I, ,,,,( ,,, (1,,, .. 

of staiUlll- ,1. 1.1 to tin- s.ilnlioi, ,,M ,1 ,. i,,i, I 1)1, ,11, 0.1, -s 

wit li 211",, 01 111.. till.-’ \....i.iii,- ;., \ l-lioj. |1, ii,li. •* two Lin;.- 

.•l.•.■tl•o|\ll,■ non |.l.lilts li,i\,. I. |.i,..l,„ ,1,^ .,, iiri. I,,IIS I.ml, 

of r.'liii.'.l iin-l.il III Kiiiii.iin .tiiiino il,. -.,11 |i iis,,| mst.-a.l of 

t-o|.|ici 

Kl.l . I 1,1 •! t 11. W 1 \ , I M, I .1 \Il I V 1 . 

.Iinl^itio fioiii |iiililis|i.>i| ,i.ioiiiits i)p.,. ii.is {,.,1 |„i,, iioi.li |.ro>'r.-ss 

III tills llll.'ltlOII II !•; |t|,,im||Io,, ■■ Mill,, on ,1 I.. In ..III, (1 

zin.' IS olit.lllli-il flolii ill.- fill.,., I.siiliiii.. fioii, |„,niiri..' .1 ,-11,1 ,o|.|„,r 
I'yrilfs 'I In's,, fiiiiii s , oil., I III I li, . ii n.il , l, |•,||„■| , m.l at.- oi.n. n ..It 
as a sliiili;i. loiil.iiniim .'il'.',, /i.X I, 1.1 7 Il.sttt, III.",, I’liSO,. 

It)"., II..O. too, tlii.| with ( n, K, 1,1 .|, \fl. I , \l 1,1. till:; .111,1 ii. iitinl 
isiii!/, till- lion is |.|, i i|,it.it. .1 |.\ 1,,1-1111,1 , iil.oii.il. ili.. solniioii ,|, |,||. 

li.'.l. .iti.l.-.i[.|.i'r .111.1 IlisiiiMiII (hut not ..1.1111.1,1,1 I. ,11., \1 l.\ s, i.ij, /in.’. 
Till s.iliiiioii liii.ilK i.’siiliiim ( 7 ',, Zii .ii,.l .'I",, ll >o,l is . I.. Ii..l\s,.,l 

in I.’.'! lull'll wooihii t.iiil.s with .1 ,1111,, n .l.-n,.,. ,,| 17 2tt.inn.s |n.| 
s<| ft , iisiiiL' I. -.Ill .inoil. s ,111.1 .iliiMiiiiiinii . .itl.o.l. - ,111.1 ...i\i s ,1 j.ioilin't 

l.iiri- (tm.'i",, C.l, IH'.;",, I’l. "|. 2 ',, I-'.- . ( m .,1 1,1, ,.,i.r>;y 

.■xi.i-n.litiii.-of 2 -.'> 2 kw h i.. ! II. ( in i. m . ili. 1. n, . o l),-lails 

arc yiv. n of tin- an,in-.', tn. iil ..I tli. l-.nl,, ,,i .1 . n. al 1I1..11 of ih.-1■|.■. lio- 
lyt.-, I,,.|niii.lian.l ''' i.)...it- on ,1 ...■ (■'ii|.|i,ii. ) .\ti,oti..ii |.i..ii.k.s 
il.si'il hy the niii'on.i.. < oni| iiiv with .. |.|,.ni of .1 . .i|.,oil\ of .'l.'i.iMKI 
tons (.or unnnni .\ f.ir Ini'll, r i...i-,.i\ of -il',.i 1- . hnin.il than is 
};ot hy .lisiillation |.roC. ss. s Th.- s.in,, |,|.,,|t ,» r. f. ii.’.l t.i ni the 
Mtni.ixcr ii-iM.it ■' Vaiioiis iiiiiho<l~ .n.- ]...l. m.-.l ■ f..r th. j.iinlii a' 
lion of 7 II 1 I- l|.|iio|s |.rc|..ir..lon 1... ..'..I f..i 1 h. i. ii.n,.! ..f ni.|.unties 
ae.'uinulate.l .liiitii:', i-h . 1 ro!.sis 

If. .\ f.ii.'ss il,-s( I'll...' .1 nii't h...l l.\ w l.ii h .. ; .7 is ol.tam.-.l from 

a erinli- matte (Si t n 21 S |.s ’,,i Thi' is i(.,ist<.| le.o hi .l with 

'* K. Pfiiin, . I'll',., 22, lo . ./ . |■..l■.l, (..7. 

'■ Hutteiu.irh .\l..|i r-. 1,1,1.. r I’.ll /. |'n‘>. till. 

fihrtrotrehn 71 ri/. , Itll'l, -fO, _*.Si 
t'A.«. .1.../ V't A'../, li'i'.i. 30 , #1 ,.. J , Inin, j,-,n. 

'• AVer A't./l , mill, 28 . 711 = -,( 

-E-it- I'aiK. Pat I 2 fi 2 !«i, ./. 11119 , T.'Ta ; T n. P it I 2 » 3 <| 7 T . 7 ,, 1919 , 79a, 

*• Amcr. Klectrochrm. Soc. ; J., 1919 , I 82 a. 
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(iilutc .iul|iliiirir lu'iil to ri'iiiovt' iiirist of the ropix-r, tlrird. fu»ed with 
i-hurcoiil, mid < .ist into aiiodi-.t (Ni 8<), Cu IM, Ke 2'}„). The bath con- 
taiiiH Ci'’/„ Ni iia sulpliati', witli addition of Finely divided calcite 

IH added |l■■^lo<lio.llly to |>iei'i|iitute the ,i'o|>|>er. obtained us u mud of 
<'om|K)Hition 2<'uO,‘2N'iO,S()^, wliieli is snliseijuoiitlv woiked up. The 
working lenipenil me is (O' 50'(’.. I he e.ithodii; eiirreiit density 
l.'f aiiiiis. pel .s(| ft., mid the voltii^e ‘J 'I'lie eiithode.s of aluiiiiiiium 
or lead are loiil.iiiied in lieht eanvas iiuf's inoiiiited on wooden frarne.s. 
.\ euthodie emii'iil etlieieney of le-iilt-, the piodiiet u.siially eoil- 

tainint' le.ss than (hi 

H H Cliiisty de.si lilies e\peiinient'. on the icsoveiv of oold and 
•silver values fioni eymiide solutions l.y tiist depositing them on |H‘r- 
vious eathodes of iron-wire eloth. bioken embon, ete . .ind then inakin^' 
tliese eleetrodes the anodes in a clean up lio\ .ind depositina the 
precious metals on sheet eathodes covered with a thin \aseline i>raphite 
layer. 'I'he anoihs in the tirst preei|iitalion are of iron-wile cloth. 
I'arbon. or lead pi'i'oxide 'I'he eh'ctroiles desiiihed allow of nijiid 
eireuliition and of ipnek and ellleieiit woik l•’llll details are (riven. 

Messrs. .Mlni.iti riiieiitioii in then ie|ioit the eleetiolytie co(iper 
e.xtraction plant of the New Coinelia Coppei Co \ri7.on.i. which has 
a capacity of lo.lMKl 2II.IHI0 tons per year, .ind tieats poor o.xide and 
carbonate nnneials by siilphmie acid leiiehiii}; 

N’ariotis .solutions patented lor the eleetiolytie clc.imiif; of metals 
present no paiticiilm inteiest Mention should he made of an article 
by li UcmHoii on electrolvllc methods for the siiperliiial eoloiirint; 
of iron and 1 upper. Aecoidiiie to I he aut hor. I he iexults ,ire eminently 
satisfactory and dmahle. and me lephn in<> paintme .ind v.irnishmt' fol 
certain purposes. 

Ai.k m.i .xNii (hii.omxi: 

Some papers of imia>rtancc ha\c apiiciired. K Briiicr and otheis 
have extended and coidirmed the well-known work of Foerster and of 
(iiiye on till' theorv of diaphratrin cells by means of comparative c,\peri- 
ments on the cldorides of sodium, pot.issimn. and litliiiim .\ f'ood 
survey of the wliole subject, contaiiimir. however, nothine p.irtieiil.nly 
new, is oiven by K. florine.'’^ 

ti. V'amiif.aki lommunicates icstilts obtained with a small-.sctile 
iiiodiKed Castner cell, in which the mercury circulation is ctTected ,bv 
two worm .screws workiiie in small wells. With a mcreiirv current 
densitv of 21 2.5 amps, per si) dm., and a temperature of (5 - .5(1° 

*» C..S-. «IOOIM <>/ .Ui’.l..«. ««/(. l.Vt; ( hrm. , IDlll, 13. i-SlC. 

•> hte. til. iiii. Mt‘. itnii, te, j . tuto, (Wa. 

/fi7c. CAimi. .Ir/ii, tOtil, 2, Ill'll; J . 1020. 100a. 

•* CSrm. omi Mrl. Kn<).. HUB. 21, <10 ; J.. 1910. I'liTA. 

•» J. Chiin. InJ. lOIS. 21, 1007: ./.. 1010, 102a. 





7-lOA’ \s^-i nl>T,ilTird Hlltl 4 ^htoilIM* 

(U'3 Hj. 0*2 I’Oj ' Jijili !<*Mtiiimi' Ihil iiiidouhttsily tin* iim^t 

interi’&ting inf«ntiKiti*ni of tin* \..ij i*- tii.iT iii tiu* ’* n*- 

!casr<l ’ [upt'i'i of ( . K < tj 11 . r. ' ■■ .uhI S >| on I ho NoImhi 

diaphni^Mii (oil. to wh * h riij\ 1..- .1 i \*\ K Jl Mnt lu‘11,*^'* 

oil tlu* Alh'ii-.Mtjofo •. i) A iMMt.ituj* N* I'oh oil (i)ii- -t.iiul.tui mill) 
von>ists «>f a p’l taiioui.i! "toltiukof J ,\\ j-lato (oui.t «.illioiio romparl* 
iiiolit). 'riiH ''U|»joil'. .1 ) i| .atliiMh- {•lalo 

tIu* a^}>OHtos at tlii* « n«l^ )i\ « ma nt inoftar )«Iim ks 

ami at tho top liv .111 jUNritiNl jn t.u.Liular l»o\ of slat*- ‘•lal*-. wfiiili in 
Its tUIll MIj'poil' tho ora| hit»' anoif. H Ti,. >«• atr t< • 1ai>:'ular h]oi Km. 
joiiitiMi on to p.oM tlitoiijh tiio "lalo toxor and aio Uoltod 

to a ll.it ropi'i r liai <Mit ^ido Tl 1 - (. ai« fn!I\ {anitiMi | is f* <) into 

tho aiuMlo I'onipai I iiii-nt (''iniph t r.iisiant-h\« I d'\no| and ixMolatos 
tliroii^li thr di.i|'liraLjni Strain is jsO'rd iiil«» lh*‘ i.itlit>do lomjiart 
I unit. .1 nd t in* raiist i< inpioi is diaw not) f loin t h< )>ot (oni 'I'Im ijnioral 
doMini \Nhnh imII 1"* '•••■n tj,,- IKo-jr. a\os IWrd ratlioi 

llian till' 'I’oun'oiiil 'oll. ini(in‘"*' miv f.i\oiiralil\ l»v r« Kon of itn 
Hivat Mini'lnitv 'rin- a\rra::o volt.i;:. ox.i a s,\ hM-ntlis’ run ')-7, 
Noiinal woikino InpioiM lontain 12".. Nattll and M Itl",, Sat I 
TIu* t'oinnion lal ^oiaianli *• 11* * fi’oiin*' and t*'^ il* • aijsiir ‘•oda fn»ni 

I20 II). of ^.ilt jM-r f*'!! I'lT 21 hoin^i in-.-iiiahK ..i. d I'ln* pin 

a^o^ao«‘^ jiino I In* a\* ra^t** * 1.1 « lin i* 1 < \ im and riitn n( 

eh.* MMU-v 'rin* .mod. s ai. troatoi 1*'. a imIIukI {not do.-.iilml) 

whnii fiives llu*ni a lif*‘ of 2 :i |)Mi*l'!a;*ii!M last f, s monlliv. 

(Vnisidrialile lloMl*ilit\ fo\.r .iH'l *jnd*T !**.nhnt.') i** tl.inn.d an<i the 
|ilant ran he ^hut do\Mi witlnmf ilanii;;* hlooi >.j.ar.' an*) I.iImhm 
rluii^eM an* Iwith "mall 'I'u» nt \ [•] int> air "aid to I"' \\**fkini.' .irid HO'41 
cells have bn-n in'stalh d 'I In-laii.'*‘■in;.'!*'* Id"!iii' plant in tin woild 
14 the r.S. tioMTimi. nt pltid .it I'.ihmoo, \\hne .'kVK) lells were 
<*reeted produeini; httt tons of < hlmine pi r 21 hours I In- platit i.s 
fully ileseribeil in Ureon’s pap*i 

The Allcn-Moore eell ratlnr I*«* inhl* 4 till- 'I'ownHend eell in enlist nie- 
tion, the anode eoinpartinent Imihu’ nnoh- «.f reinforeed eoiorMe, .ind 
the eathode plate", diapliraizins. aial • athoilo roim irtnu iilM bein^^ Udied 
on at the .sides. The brine p.-nolat.-* throiij,*' diaphragm) with 
no other o])|X)sin" re-istance. j>i"t*a'in tlu'H.it;/!. .iven-Hird and Nidaon 
(ells. The "tambird unit tak." 1200 ainp-ns Ar* average rtirreiit 
eriieieney «»( voltau*' '(-Vi and < m r^y efli* n iu v of 02'^,', are 

elaiined, makiii^i 12‘‘„ X.iOH Anodi s h»"t H n.onths, diaphrattriis 
^ months. Overloading i" ixf-itth* up to iryio-lltitt) .imperi-H when tin? 
voltage rises to d-o. and the nl-n nt e|hi ienev Ufonu " **) **2% 

“ Chem. aW M>t Kug . 21 , KM: 411a. 

*' Ibid., 1919, 21, 17. J., 1919. .>73a. ** yt>ni. ,1919, 21, 370. 
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An iiiittallatioii of the well-known IJilliter-SienieiiB cell, working at 
Ltjverkuwn umler war coiulitionH, liua been Jescrilwd.’® 

Therii ia not inijcli to notire in the j>Blent literature. H. 11. Dow ” 
connects together all the anode c<>ni^)artinentH and all the cathode 
cotii|mrlnients of a miniher of diaiiliragm cells arranged in series. The 
li<|Uors How from one to the <ither, the brine being fed in to the first 
anode coni|>ait iiu'iit, and the caustic lic|Uois being dr.iwn off from the 
last cell T. .Matsushima’' has designed a mercuiy cell in which the 
cathode comimrlmenl consists of an inner tank, the bottom of which 
is made of a ])orousdisc, on which re.sts a thin layer of mercury. The 
sodium taken up at the lower surface of the mercuiy is converted into 
causiK alkali alane, without the necessity of circulation. 

OTIIKII Kl.KITROt.YTtC I.MIIKl.tNtC I’ltODfC’t.S. 

Iff other .substances, the production of peimaiiganale has claimed 
li|osl attention. It K l,ovelace and others '® cmplov anodes i ontain- 
iiig manganese togetlur with sihion. molyb<leiiiim. or liingslen. Of 
greater practical iiiteicsl is a study b\ It K. Wilson and W II. Ilorsch 
on the use of feiromaiigaiiese anodes for this pui|s>.si Thev used 
a diirphragiu |irocess, eiii|iloviug sheet-iion cathodes with l!^",, caustic 
soila as catholyte and 12 M",, sodium carbonate as anolyte The 
anodes were diflicull to cast. In addition, they bccaine coated with a 
skin of o.'cides of iron, silicon, and mangaiiesr, which had to Is' removed 
by saiid-bl.isliiig everv 21 hours. .Making S",, .sodium pelmaiigaiiate 
with a current ellicicncy of and 7 \olts, the energy consumption 
rcipiired was about 12 kw.h. per lb. of peimanganate. The mo.st 
favourable current density was about 12lt amps, per sip ft. M. de Kay 
Tlioni|>sonhas also |iuhlislied a paper on this subject, and confirms 
the general results of the above authors, .kpparcntly the chief difli- 
ciilty met with by them -the insoluble skin on the anodes was 
connected with the exact com posit ion of the ferromiiiigiiiiese, as Thomp¬ 
son experienced no trouble. He used a metal eontaining IC-?®,, Fe 
and an electrolyte containing 2(.)(t grins, of |iotassium carbon¬ 

ate per Jit re, iron cathodes in asbestos cloth bags, a cun-ent density 
of 6.5 amps, per sip ft., and a temperature not exceeding 10" t'. .\ 

current ellicieiicv of only 17“„ was obtained (attributed to poor dia¬ 
phragms). I'sing 4-2 \olts. the energy ennsumption was about 15 
kw.h. per lb. of |iotassiuin permanganate. .\ conversion of up to 62-5% 
of the manganese was obtained. 

J. (r. Williams’® has recently communicated to the Faraday Society 

’• A. J. .Mlinand sad E. R. Williams, J.. Jlfltl, gSoR. 

" U.S, Rat. 1284018; J., IDUf, 'ISa. Eng. I'at. 1140'.>3 : J., 1019, 36U 

’• U.S. I'lvts. 1201080-2 : ./.. 1919. 280 a. 

Vhtm. jtnd Mtl. Eng., 1010, 20, 387 ; sec J., 1910, 411.a. 

’* Ibid., 1919, |1, 680. ” J., 1920. 106a. 
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d&tii on the technical prfMlucti^n <>f MHluiin iKTchUinite, ussui)? smooth 
platinum anodes and iron cathode** fttinmeiu'iii); wiih a sfOutnu) of 
fifXI 700 Jirms. of sodium (lilorat. |st liir. , ,i . urr< iH d.uisity of 15 50 
ami's. IMT s.j dm , and a t.uu|i. lat urr of :l<i ( ilir Vsisiam .• h found 
to irkToasr as tfu* ooiUiTsion itroroctK Wlu ii tlii* stvlium • Idoratr 
has fall.-n to .50 arms jkt Hire, the i iiio-nt deii~il\ Has dro|.]ied to .'JO 
.im|).s. |ier s(|. dm., and tin- l< niia ratme iiseii to 15 .5o Ozoiii' in 

first evoKed in unantilv when I he t Id..rale has f.dh-n li.-Iott |o (jrnm. 
|>er Hire. .Old lieeomes .dneisi nnh.'.'ii.ihle .il .5 urins jst lilre .\n 
averajie eurnnit etliei.'iiey of ■’'5'*,, i.s ohi.unahle al I he l.'m|.eralures 
^'ieeii .\ hieher t. ini'eralnre r.-dnees ihe \oll.ioi- more ia|Millv llinn 
It lines ih.' enrrimt l■I^K'i^'nl■y eert.iin aiienmi of . hlori.h- is formed, 
lather "re.itiM I h.'hiuher th.. |l■lll|•.■l.ll in.’ \l low l. iiii.i-r.il iir.-s, slifilit 
alkaliiiil V do. s noi aj.|'ear to in.ill. i .ii Ineljer t.ni.|.ei.it tio-s it |iatM 
to a\oiil this li\ ri'enlai.il .ohitln.o of .i, nl \ < .dl for ]*er< hloriit.. 
|irodnetion i« descrihi d ' in win. h .i thin stream of i-h . IroKt<. is made 
to How .illernately n[iw.ir.l> .iiid dowiiw.inls ihroneli a s.riis of water- 
eooled I at hod., eh.imhi'r.s \.r\ m.iil'. lill.-.l with I ’ shaped'i.l'O inillli 
plate anodes, mainlaiind .il th. r.oht di-t.iin.‘ fr.'iii ill.- i.ilhodes l>v 
iiisniatini' sho.s. ^ 

further ireful s|nd\ ..f 11.. prodndn.n of perphoH- 

pli.it.'s h.is l)i‘en pnl.lish.‘'l ’' T" pi...in**‘ llmse s.ilis sneressfiillv. 
the I nrri'iil il. n'itv miisi not 1... too hiyh (J .'i imps, p. r s.) ilm ). 
s..lntioiis iinist I... eon. • nlr.il. il ami lie r.' 'honhl he alioiit ‘d H eijniva- 
letdsof liase present to I mole, nh' lU’d, Th. enri.nil eHi. ii'iiey falls 
off as tin' eI.‘etroIvsis pro. .’.'.Is, hnt a liT’,. . ..ii\. rsi.ni .an 1..* reiiehe.). 
The a.Idilioii of p.ilassinm lliioinle .hi.s not ip).' .ir to .ilTe. I llm amule 
potential, a.s hail hitle rto 1.. eii snppns. il Th.' nii-i li.imsm of t he oxida¬ 
tion is snpjais.'.l to he 

I'/)/'" - Oir wl’.".' • H- * 

K. and K. Jelliiiek ''' pnhlish .i fiirilen . lals.iate pap. r on the elertro- 
Ixtie pr.idiicl ion of so.linin h\[s.'iiiphite | .\a^,'<J(,). i oiitaiiiinu a vast 
amount of il. l.id (p.mi. nl.irlv on th.. im.-’ ~nil.il.h. choi. <■ of el.. trod.'s) 
wliieh eann.it h.* pon.. into hin.‘ .\ 7",, .olntion h.is la.i'ii *ohtaine.l. 
In eoniii.rtlon with tli.‘ < Oliil. Ii'.tllon of . t vleiie iilnl water Is) 
aoetahlelnile hv means of nn r. nri.' ..vnl.-. tm i.ial* for pro.lnein(! tliia 
snbstanep eleetrolvtieallv hv iii.ikmu' mirini. the nmale in rauxtte 
soda solution haxe laen iles.rile.l H \\ M.itlieson nses a east- 
iron pan, 6 ft. in iliamet. r .iml 15 in InuH. < ontaininji tin- inerenry. a 
nickel or iron cathodi', an.l 1""., <aiiKtir soda solution. A current 

” C. I. (1914) Send., nn.l < the s, ^aiit Pat. li-'diOS ; J., 1919, AHIa. 

»» F. Fichler and A, Kius, H4v. ( Aim. Arta. 1019. 2, I ; ./ , 1919, 220i. 

’• Z. phynt. Ch<m , 1919. 93, 32.-., J.. 1919, 411a. 

•• Eng. Pat. 132609; J-, 1919, 819a. Coaorf. C*em. J., I919e3, 2-59; J., 
1919, 793 a . . 
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ilciiKity of 55 :uii|)s. [icr .•«(. ft. mid H 1(1 volts mi' ciiiiiloyi’d. Strong 
ugitation in mi iMittry to kfoi) the oxirfe formed from settling on the 
mercury. .\ similar, though less Kim|ile, u|i|mratus is emiiloyed liy II. 
Danneel and Klekcrizitiifswerk Lonzji 

Klkctkoi.ytic Ouoa.mo I'rodiit.s. 

('. J. Thatcher’'- gives a gl’ileral review of the |)ossil)ilities in tliis 
field, lie has |ire|mred several tons of /eaminojihenol sulphate liv .in 
electrolylie method 

■I. li'eyer"^ has exMiiilmd e.iiefullv the forniation of ehlorofoim from 
acetone and from aholiol. lie used neutral solutions of alkali oi 
alkaline-earth chlorides, no diaphragm, a platinum anode, and tried 
eathode.s of various metals (platinum, nickel, eopper). An au.xiliaty 
cathode, in a diaphragm, taking up to one-third of the euirent, was 
employed to keep the electiolyle neiitial. I sing ,ii etone, added little 
by little to avoid redmtion at the c.ithode. a curicnt elliciem v of (K) 
70% and a coiuersion of S(l'’„ wcie ohl.lined (i 7 \olls were necessary 
at an anmlic eiiiient densilv of 'J 5 ,imps per ssj i m. The eome ntra- 
tion of the electiolite witliin Imiits ilid not ni.itter. hut the .iliscme of 
iron was impoitant With ah ohol, tic icsulis were lietli i Thus, with 
a similar luireiit deiisilv, a i'li",, i uiMuit etlicieney and .i lonver- 

sion were ohtained, using <,ihiuni eliloude. The ptoduet was very 
pure. 

Work on the electrochemical oxiilation of phenol and theiresols 
has been continued\aiie(y of dihydioxy dcri\.ui\es and tlu ir 
eondensation prodiU'ts ean be obtained bv \ar\ing the conditions, and. 
by pushing the oxidation fnither, the biuizene ring can be broken 
down, gixing such compounds as fiimaric and suci inic acids, as well 
as carbon dioxide and monoxide. 

K. 1’ MeKliov’"’ patents the production of glycols from olelincs, 
oil-gas, etc The electrolyte is a biine solution. dia|dirngm is 
immaterial. The gases are blown in at I 5 atmospheres pressure, 
and should always be pieseiit in good excess. The anodes are of load, 
]ilutinuin. or carbon. The pre.sence of catalxsts. such as platinum or 
linlladiuiii black, cerium, manganese, or thromiiim salts. hcl|is (he 
reaction. 

Fi'sni S.M.r Ki.Ki'jniit.Ysi.s, 

There is little to record under this head. It is known that groat 
(irogress has been made during the war in the production of magnesium, 
e.i/. at Shawiiiigan, but very little has been published. (I. O Si'wartl 

•> tier. fat. .11117:1 : J.. 1010. .'>T(U 

•• CAfiii. nil,I M(l. Kii,}, I'lin. 21, (MIS. 

« Z. Khklrnrh.in , lillO. 26, lie; J.. lUlil. .'liWA. 

•* F. Fu'liter ami F. .-Vekennann, f/etr. Chim. .-Ictii, 1919, 2, 583 ; J., 1919, 867a. 

•» U.S. Pat.''1308797 ; J., 1919, 068a. 
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has two interesting ]mtent- on.->*« h,. m inj.lr rtuon.U- .'ler- 
troHte (magnesium, lutriiim ■sodium) of iinivilv (i'.anil m jtt. 

M3/) ( . Magnesium oxide nr farlnuia!** added < otitinuouslv ttt tins, 
and tin* electrol\'<is (Mrin*! imii m a failntii lni^d j><»t rf'cmlding an 
alummiuin furnu<*e, (.trihtii <*? .uhmIi''*. ntul *<tiiriiMg 

with a layer of copper cathode at the l‘<.ttoii) of the ,<11 The mtig- 
iiesiu remain.s su‘*p<-n<led in the ele. to.lvi,- ;,„d pra.ti. aih no lliionne 
IS liherated. liy the ti-M* of inor«’ **"i’ pl,'\ ' .ixture’' .in clcttolxte 
melting at (>S<1 can Im* >d>tainid hut *t:.o a fa\..tiiahh* .ImMioUms 
ti*mper.it'Ure In hi'' "c, ond I'ati-nt " In* iinpho^ an ihiiioUt,' <d 
specilir gravity 41 (M-K.oo, Nal-’". \UV to',) ,omi..,| vmtK a thick 
layer of inagnc'^ium o\i,h* ,»r iailxmaii \ , ot non iontain<i nmiIi a 
cooled is u^cl .Is ch I 11 olr ain'di >» «if <a!hon and ,a'*t itoll 

cithod**s pit»jc(tini' npw.nd- .md j-.Miii.d to a^-'t in tin* «!«tachineiit 

of the magnc.sium 'Hn* Ia 1 t,t ti',s to tin- top <if th.It 

\ similar «*hange from the oidmaiv jou.dnie. I*ut in the oppti^ite 
direc timi. is siigoi st*-,! )»\ \ M \V<a\M \\l.o piop<t'.«s to pp'pati* 
'ihimimum fi<tm an .ilnmnnum ih!(>iid< ^odinn, (Idotnh* hatli \ M 
tiohlschmidt ih'sMilii's ih<‘ <\l»ii!ioh ,d .unniina fonii !.t hiadoriti* 
rills is ,Ti|shed. t n at*'d \Ml h Ml I n .i* id .ind tic mixtuie <<f dtie,| 
nit rat«‘s h<*ated to a d« tiint•* ti m p< lat nte oith« if nt i\ hi<')i !<» (|e< t»in]H>se 
the alnminnin) hnt not tht s,-<iium oi • th mm ‘'alt'* 'Dn l.itti-r are 
then h‘4iche<l out d'lie aluiiiiiui m fn • i foan M<*u ih.iit lli.tl ohtailn'd 
from 4 lav The m.inufa* tine of aluimi.mtii .is < .,t?n d out .it Morr«'iii 
in tin* llhilH* IhoVli'ii luo l-*<M ch111-* d 

T. K Korhiinl''’ 1 :*'!^ iin*!^ Ii*l< mno • h «t rc*!\snii/ a fu-'id mixture 
of tile ch!ond*-s of 'CHiium. aiumimui. .umI mo}', )•*!, num n i It in^ iM'ho% 

Kl n ! I'.M 1*1 n\ \< t " \M» \i ' 1 "-oi: 11 ^' 

A good general pap4i mi c!<*in*- fuMi.o," •icaim-j «lmll\ vvitli their 
use for metallurgn al \\**rk u i- r*.i>l !•% 11 Kii }.* IK'** ImToh' tin* 
Kaiailav Soin*tv T<*\N.ird'- its comlu'ion In- ji» an mti test¬ 

ing wav MW li iplestioii" a- pc»v\*r f.i'tor ;.'r.ij*lnt» »</,'•/' c.jiImmi ••Ic- 
trodi's for siei'l fuina<«'4 il.ittod* hoM* !-' *d miniMniin ituitaif re-ist- 
ance. proteition of electro'h" .ilmii* t i'urnii.;' The -'uhsfMpient 

discussion also contains ikhiit »|f m»« »• i I’’ i.e 'otlnr puMn at ions 
sliouhl he mentioned K tM*'r**« '** »c*ntnf-ites a \ ilnah},* pii|s*r 
on electric furnace di ni'u Ahnh liiln-ugh '•jM»Mliv rch inng 

•• u.s Pat. nio44it. c.n, 

” r.«. Pat. pinrt.vi; ./. p.uo. h4^^^ 

•• u.s. Pat, ’ /^PJlO, 

” TMf.fl A'oi*. Ptpt !6,-I, rh,., \h ini'* 13. piT.", 

J, 11119, 30:>ii P ^ Pat / I‘M9. '.St.*, 

** Tfatu. Farada^f Soc , 1919. 14, 71 . 1919, .tT.'i* • 

•• Chem. and JIti. Sng., 1919. 21, 236; J., 1919, TMii 
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throughout to ferroitianganese pracfine, is full of practical pointa 
applicable to all types of furnace. H. M. St. John** deals with the 
coniinorcini testing of inetiillurgifal electric furnaces, and discu.sses 
the many aspects from wliicli these-tests must he appioaehed. F. K. 
Hill and A. 1’. M. Fleming*^ rca<l (before the Faraday Society meeting 
mentioned above) a pa|ier on.the control of electric, furnaces, describing 
and comjmring the various possible wavs of eft'ecting this. The account 
given is a clear one, and the diagrams an' good. 

Furnaces of new patterti will it) gcneial be considered when ilealing 
with the ])nrticular proeessi-s for whii h tliey are designed. One excep¬ 
tion, however, must be mentioned here the eliatrodelcss liigh-fre- 
tpietn^v indtK'tion furnaces devclo|M'd by Iv F. Nortbrup.** and patentrsl 
by the ,\ja.\ .Metal Co.'” In tin -.SI' fnrimees elecrrir-magiietic eneroy of 
very high frcipiem v (Itl.tHHI ‘Jo.lHttI c\clcs) is converted into heat with¬ 
out. any interlmkage with iron .\n intcrinittcnt oscillatory discharge 
ffom condensers can be eioploved up to about Ittt) kw , but for large 
units, an eliM-tric generator coupled up directly with a steam turbine 
will pridiablv give the best results. .\ii oscillatory current .system in¬ 
volves expensive condeiiscis .iiid gives a low power factor, whilst using 
an idternalor, the |Miwer factor is practically unity, and units of ItlOO 
kw, can be designed. The jiossible voltage is only limited by considera¬ 
tions of safety. Hapid heating, high anil uniform teniper.itiires, high 
thermal elliciencv, and good control arc all i laimed. Fiiithcr. imn- 
I'onilucting materiiilj such as glass, can be treated as e.isily as metals, 
.Metals can be melted hi riiiini and in absence of carbon. With a small 
lalairatorv unit, batches of .several kilos, of gla.ss, elcctrolytii iron, 
nickel, and platinum have been melted in a few minutes. The method 
apiM'ars to have very considerable possibilities for many kinds of 
fine work. 

.V|iart from this, the most interesting develo|>ment in electiic furnace 
design is the attention which is being paid to reducing the consiimption 
of electrodes bv protecting them from air at the points where they enter 
the furnaee, a niimber of incidental advantages being .secured at the 
same time. Thus ,1. K. Ilovic and 1*. W. Fawcett** have a conical 
chamber, composed of two hinged segments, the ba.se of each resting 
on the water-cooled ring through which the electrode enters the furnace, 
the U]'iHT and nariovver ends fitting again.st the electnsle, which slides 
through them. •' (iow provides for a closelv litting sleeve, engag¬ 
ing at the bottom with an annular seating which can slide over the 

•• Chan, ami Mfl. lOIlf 21, IHT : lt»l«. SW-v. 

« Traim. Farmlag Soc.. 1919. 14, 90; 1919. tn.’i.v. 

»• Cktm. amt .WW. Kng . 1919. 20, 3S1 ; 21, i.W ; ./.. 1919. 292 v. 777 \. 

•» Eng. r»U. nitW4 nml 119220; .1.. 1919. 22;ia, ;17.’>.v. 

“ Pat. 130208 ; J., 1919, mU. 

•• Eng. Pat. 130687 ; J., 1919. 829*. 
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furnuco casing in any dirc^'tioiij TIu* upjH'r jwirt I'oitjtiftts of several 
RUj)erpo80*l layers of loaiznetic nt.itiTial **f |iiogri*ssivelv iliuiiging 
(Uariicter, so iirrai^;:<Ml tliat liv tl.e .utraiiMin i.f tlo- rurmit. tlo-v form 
ti svlf-iulju*iting sealinj: irrr kpe 11 \nf tin* di.*inetiT t.f the eliM 

trwle at the ^Kirtinilar pouii \ SimJiii* di -'t iihes a siiopte form <»f 
protection <-onsistiii;i of a hi;lii uictal r\Iindrr. 2 ft long, ntul a few 
inches wnlcr than the ('httrodc ttn the roof of tlic furtmee iiroum) 

the latter A seahnii plate pm ^ni top of ihi^. and pievents the 
passage of the llanie whiKt fhl^ in turn i- M ah*l h\ throwing on to it 
a little gani**ter Kor furn.oes with "hoii lU-itiode tr.nel. u device 
is nse<| con-si^ting of a nunilHT of short eoie entrn* < t*' htting inside 

one another, so as to form a teh -^^ opic t uIh* At i orditig to t hts aul h«»r. 
75*',, of tin* usual t‘Iec>n)de lonsuinption in stt i l furnatts (up to 2n Ih. 
|M‘i ton oi nuu’c) tan thus |m> •^as.d I t* King "" anti W It MtUt 
coat the eh elrotji s tlnniseUes \m!}| a laNer that \\\\\ r*''i‘‘t 4»\idation. 

Using rcspe<ti\e|\ a haked tui nu\tur<* «»f < irlMuia.us tmidi r >Mth 

inagri4‘site or dohumtt', and a (oatiiig of topper t>r tuher nn-tal not 
attai'k«*d h\ tailmii at a high teni(M latur'*. wiih an oiitt-r la\er of 
ni4 kel 

Klei-trode M»n'‘Uiii)'inut jv iK»t 1 m mg gent-rallv hotitctl 1»\ tie iiuire 
fn*tpient lilt rotluct nui tontinuous fietling of elet t rotlt fitsh elei 
troths htung jointetl on aho.c tv tetporttl. cither )i\ inah* aini female, 
or l»v nipple punt'* The lo^s ,*f viump «‘i>tiv iv thus a\onlet| ihough 
a gtaal deal of \ rout>le "oi net lines t au'*('«i lot In* t hre.ois (imi< hunt) for 

gruptiitt*. iinuihletl foi amoiphoUv ^aihtui) * PiHhing, uml the stuinfts 
falling of) 

Sev»*ral papeis lia\e .ippeared <»n tie* inauufatture t»f elettrotles. 
f'.ff. hy T U llav ainl lo (i II Spent t r *“* The foiiner is |iar- 
ticiilarly full of information th*- latter tleals witli the imuiufai 1 lire at 
Shawinigan Another pa^H-r th *'» nh* s a gas fin‘d annealing furnace 
used in the nianiifat tun* <if ann*rplnui' electrode*. 

Thcrt* slnnild h<* iin*ntiotK'*l an iiivf«tigatnui hv K \ il•nlin'l<i ami 
S \ Mam *'"* on the ratlioeraplin evaminalitui t.f t arUui elei irotjev with 
a view to ih*tectiiig tiawv aini pntluiing hitakagt-s Krom ihi" !a-1 
|K)int «»f view the ri’sults are -o far neg.tfiM*. 

^I'hen* is a ilistinct current of t>piiiioii -etting n- iii favtturofthe use <»f 
graphite as against cnrlMUi elet ti^Mles, partnuiti v for large furnaceH, 
and now that eh*etrode h.^sev ,tre htung * ut d^oin llnir nnn’li higher 
eumMit carrying capacity givt- them a great advantage 

ISngiti«rinif, 1910, 107, TIO 

US Vat’*. I3ll*2.v» inig'-'f'l ' 1010. r»R7A 

I'S Vnu i:(Ui'io:t. ./. loio. 

*•* Hotc MaUrtal, 1910. 1. •.*'^2 Can'i'iinn J , 1019, 8, 270. 

*•* eUft. 1910, 66, 131 **• Faraday Sw . Apr 29; 424 a. 
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Thin is [wrliaps thp (ielil in wlii<'li llicro is most to rciMirt. Electric 
steel {iirrmees liiwe conic into their own (InrinK the war, |iartieiilarly 
in this loniitry, which, in |ireviou4 years, had lafifieil far heiiind its 
rivals in this respect, There is also no doubt hut that electric pif;- 
iron furnaces have a big future before them, and that perhaps in unex¬ 
pected (piarters. Electrical methods applied to non-ferrous metallurpy 
have made (>reat strides. At pri'siuit this progress is chiefly apparent 
in meltina operations, but j^ood work has Issui done on the winning' of 
metals, particularly of zinc, where the foimei j-reat dilliculties are beitij' 
siirmounteil with success. 

.\ numbei of patents should lirst be noted on new furnaces for the 
meltino and relimnj' of metals in general. E. tihunmont in his arc 
furnace has a condnctini' In artli consisting of a metal |>late i oM'ri’d 
with an intermediati' lavcr of lonductina aoolonn r.ile ( 1 ^ 1111011 . pitcli. 
tar) and an upper la\'er of non-conduclino lefrai toiv. \ nninber of 
wells are provided at intei\als in this upper la\er It is el.iimed that 
the conve(‘tion currents thus pioilined briiiji about eood mi\in^ of the 
molten cliarae. ,1. Thomson patents two tvpes of lesi-tanee fnr- 
naci^i. Ill one a caibon resisler is suspendeil abo\e a meltiiiji tank 
alonn its loneitudin.il a.vis 'I'lie heat produced is reflected down bv 
the coverme arch In the other, crucibles containine the met.il rest 
on a zie zae carbon re.sister. the beat beinu eommnnie.iled to them bv 
coiidnetioii \ combined arc indiiction furnace has heeii desiened."" 
provided with a number of channels in the hearth, separated b\ insu- 
latinj' imiteiial. Hy suitably arrangine the transformer windines. 
heat is developed in these <-hannels, and leads to brisk circulation and 
good mixing There is nothing no\el about the arrangement of the 
arc or arcs 'I'he .\ja\-\Vyatt "" furnace is also an indui tion furnace, 
provaled with a loop channel, below and coinmnnieating with the 
bath of molten metal. One leg of the transformer is tlireadeil through 
this ehannel, being neaier to the metal at a laiint when- the eli.iiinel 
is constrieted than elsewhere. Unidirectional lireiihition with strong 
mixing lesillts. So far only monophase furnaces of up to ItKI kw. 
have been designed With two- or three-|iha.se current, a power of 
.‘Jtttt kw. could be absorbed. .1. D. Shipton suggests an indirect 

arc furnace, the heat being railiated on to the metal, with an arrange¬ 
ment for preheating the ehaige in the upjH'r part of the chamla'r. I. 
lieimerfelt provides for several vertically suspended electrodes from 

Kag. l>at. li’OT.Sli; ./., IfllO. aO\. 

U..S. I’ats. laOSSTT and ISOsSaO; ,/.. a4:U 

">• Oer. Put. tlO'lO.ST : ./.. 1919. C4 .'>a. 

"• Chrm. Ahf.. 19t9. 13. 399: I S. Pal 13I 'nil9 . ./. t9t9. liST*. 

>'• U.S. Pat. 13t3T4a: J.. 1910, 827a. 

>« IT.S. Pat. 1313834 ; 1919, 830a. 
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wliich ans l>a^s to a .»-uTi.il projiitioii i‘i tl.. Uiltoin oi tlu* 

(urnacp. A number of maibliw ari* Hnaii^'xi <o' jltf ln‘!Utli in the 
boating zolio of tIn* ar< I In- Sik irt •• KK'i t rtimet.liiitf Krjiii*,‘ai'‘»* **■* 
patents 11 carbon.n eoii'i < taniin tinti.i ru* i!rie l,.a(ih to wlmh Mirimi 
in ic^i at several |■o•,nl^ by (ondinioi'* littjii;; ii.to aiul ptojeetin^ 
N*yon(l the •'nine f In 'vc are coniin tni out«‘nl<' to a nentral )>oint. 
and the hearth i*' healed b\ thiet*-]ihaoe < iirrent \ eni*«i ^enei.il |>a{M'r 
by H A iiieave'* '** III.IV ruiallv be lu'lid. in wheb In* (<>iii]ia?t< tin* 
tlitTeri'iU (if ftiin.iies n-cl f,,r ineltini* n eiab 

Ki.K I Kl*' S I 1 FI 

Steel reiiinn;' "fill leinain^ the b|ee» st neM f.o t|.e eie< t rioiut talbir- 
ei**! \ttention slnMiM*lii"t In iliawii !o t!ie K.u.el.is SinntN papers 
already inentioinal. |iattanl.iiU to tl.o^. |i\ |{ Kti In and .1 

Hibby.**’* anil to the eiwum*! d>"< j in* foiiiier anllmr eon»- 

paietl tlie three t\ pi " of fuii.ai e . hieiiv n*.. d in tIn-* i ountr\ \i/ the 
lleioult. Kle< t ron.ei .ds. and I ill a\es Kt.hill" and*‘«t out in pattnular 
the elaiin.N of the la"t I|e laid p.iit n n!ar >1 n on I In .intoiiuMii rej^u 

lation (d slioit riieint di^t iirli.ini i •> dm («> the |<aTti<nI.ir de"nin tin 
ploved (two "Ot" <d eh . i mdi" .ind I li« !.• .irJ h • <- nm • i« d m st.ir. tIn* laUer 
also beina eaithed) Me aUo elanneil a^ .: n* u f* ifnie the fteeiloiii 
from ehillin;.' ranged bv the Innn^. ouin^' tn the < un* nf p.i'i-inp' 1hroii}jh 
tin* "arne. Ibbbv d* voted the in.iin p.nt nf hi" to tin- Kleitro- 

llietlifill n.iee< de»« 11 billli 2 . d ilid 1 pli,t"e t V pi f In* last of M oils 
lapaeiiv. Mention wa.s in.ide of ih \ibh- p.n hin;! nhiinls round the 
eleetrodes preventing oxidatii'i) H de I'm" an*! J H«Tfeniiis 
di’serihi* reeeiit improvi’inenfs m th* Ibninifilt fnri.aie A hn^ier 
heartli area for the "aine ihai'je 'jivi" a biuL'i i .oea of (t*nt.ie| belwi't'ii 
tIn* ^laL^ and the metal, and t In^. addi d tn i l»e ;.'ri .0 1 r (-ovvei tif the fur 
iniee, leads to more lapid work I In "ide «l»«lfiide- tan now be 
lilteti so t hat an inji ean t.iKe pho < bi t .m i n t *n in aiid * he ■•la;.* and 1 hen 
back to the eeiitr.il elei 1 ri*de 1 hi" ptoiidnii !" ii"< d wlieii tJieehar^a* 
is molten—free-biirninu art" an- <itip!ovid lor n.ehin^ "i lap 1 he 
Jome-shaped roof i- now renov.ible whnh fa'lht.tleH repairs Jtt the 
ining. H. \ om Banr «le". iibi- hi" fuinan*, tin- "hajs* of which 
s ao dpaignod as tr> ensure even i on"Wiiipf ion rd th* o fpu'tory lining rm 
he walla. W. K. liooth **’* deal- \vitli tin* Ihiro- Mall furmoe whieh 
las a hearth which la*eomes e(Uiductii»i; wlien we*) In-ated up. An 
luxiliarv eleetrodt* is provnbd ^^hI*h allow- tfie furnar<* 1«» fuiirtion 
IS a free-bunung are furiia* e until tin" Im- hapjN'in d A reptrrt yuib- 

>•> Kng. ihu. IiVntiTi. J, Ifia. mm '** KUrtmuin I'.M9. 83, 2GO. 

>*' Tranjt. Fuffhv Si>r., lain. 14, 7»*. J , HMO. OTGa 

Ibtd.. p. 70; J.. dnsi **' Iron Afjf. lOIii. 103, 100 

ClUm, and Met Eng., 1919. 20, 4&h , let; alwj J., 1!MS. IGOa, 422a. 

»» Snginetring, 1019, 107, 666. 
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liihed in Blast Furnace and Bleed Piant contains some interesting 
points. Induction ftirnaces have been very little developed in the 
U.S.A., us in this country (see .1. Bibby, Im-. (it.). For furnaces dealing 
with molten ehiirges, .TtHKI kw, (.'!(' tons cii|iacity) for a three-electrode 
furnace, is about the nia.xiinutn size advi.sabic at present. 2.5-cvrle 
current gives a better powej factor thanW) cycles. With the latter it 
does not pay to go beyond 15 tons, (.’old-melting furnaces exist of 
capacity up to |(> tons. A disA-ussion published in the Ehetricinn 
brings out a number of practii-al |)oints, us does a paj)cr by R. G. 
.Mercer,who deals particularly with the (piestion of electrode econ¬ 
omy and electrical details. W. E. .Moore discu.s.ses the production 
of steel castings and .1. .\. Coyle describes the preparation of nickel- 
manganese steels in the lleronlt- furnace, using cold scrap, ferroman¬ 
ganese. and nickel, with lime and (luorspar. F. E Bash has com¬ 
pared the tapping temperatures in a large number of ea.scs for open- 
hearth and arc furnaces The results obtained were remarkably 
constant, and it is interesting to note th.it the eleetiie furnaces almost 
invariably gave rather lower ti-ni|ier.il iiies 

Of new furnaces, a few only need not lee .\. Sahlin '-** has a soniew hat 
eoKiplieated arrangement with a iiumber of pairs of eleetiodes entering 
the furnace in the same vertical plane, but at different angles. The 
lower electrode of each pair, and also the hearth electrode, when pro¬ 
vided, are earthed. Depemling on the nature of the charge, the ares 
(■an he free-burning or can go to the slags. (1. 11. Benjamin ])atent.s 
a furnace with a rotating hearth capable of relative movement with 
res|ieet to the body. .1, If. Gray tilts his furnace about a centre in 
line with the top of the roof so that the electrode, provided with a 
cooling ring in contact with the roof, does not move from its working 
jiosition. 

“ S\ NTHKTIC " Ca.ST IhOX. 

One development, which has taken place in several countries, but 
which has only a doubtful chance of surviving war conditions, is the 
prodmtion of high-grade east iron in the electric melting furnace fmm 
steel scrap (chiefly turnings). In France the lead was taken by ('. \. 
Keller,''®* who sacriliccd his 1008 jiatents. The process consists e.ssen- 
tially of simultaneous limiting and v'arburising. For white cast iron. 

'» 1019. 2, ina; ./. loin. ISV.X. ' = • Khrtnnmi. 1910. 82, ."lai. 

Iron .1./.. 1910. t03, 1197. < h,m. .Ifc.*.. 1919. t3, 1973. 

Ainer, Klevlnu-liem .Ss . : ./. 1919. 4-0\. 

rhtm. anil Mil. Jiioj . 1919, 20, OIS, J.. 1919, .ISiA. 

ftall. .lairr. tn.il. Min. Mil. K 1919, 1739. 

'** Kmjineciintj, 1919. 107, tsV»; ./., 1919. 407 a. 

U.S. Pat. 1314384 ; ,/., 1919, 779a. 

U.S. Pat. 1313890; J.. 1919. 830a. 

Iron and Steel Ibst., Sept.; J., 1919, 771a, 
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turnings, busic stag, ami ('li.inoal or ^lllall uml i tlx* <'harg«‘. 

The firat molting roinnMx tin' iilin-iilmrua ami .•atlairiiX'v ui' to !%■ - 
a second molting do'iil|i|iii!i-ON and lailniri'o (mtinr, A \ory satis- 
facUtrv product ((’ 2'ti, Si 1-70. Mn li-.'i, rn-iCi",,. S tra.'o) tcMilts. Tlio 
Socioto Kollor ot Ia'Iou.v at la\i i lia\o In <11 makim; \ip to .Vat Inii’i ]H'r 
dav from the miildlo of I'di'i, , mg lour l>n fmii.in - and ono 

<d 2f>(K) k\v. Anotlior (oi\ormiii in iii'lall.ilnai at Naiilorio wa-making 
a similar quantity, oniployiiig liMam Iju '-si |{ ■l uinball di-'i iissos 
tin* outlook in (‘an.ida. whom aboul liaai Tskn* ton-, |m '1 month of a 
Minilar prodiK t (('■’! .‘i o Si 1 1 1 MiiO-T, I'liii'J S n I'lhwa- boing 
made lit tlio time of the aiini'lirr. a’ a i o^t ol ‘JI !!* of i-hiliotlis and 
rather over 5<)(t kw.li. per ton. Hotli in Kr.im ■ and in I'.m.ola a supply 
of scrap is tho first iigi 1 ."itt. hut win-mas iln- cpu'lion of tin' pru'o 
of [anvor is lookod on as inipoitant in l''i.Hni' liiinl*ull ncanl' as Iho 
socond ossontial in t'aiunl.i tin* mtum of tin sj.n. itn .iiiotis fi>i < ast non. 
rolaxod dining the war, to ihoii old nomi.il si.indinls (not -I'oo tlian 
(Hll%ofoacli S and 1’) r» ll aho has .m aiti, I. on tin- luodailioir 
of grov I'ast iron, din* fiiiii.n« nsid lan ihiongh I.» Inals t,J.i fh 
por 2 Idiour da\ . Using Ih of . 1 .1 1 iish s .md n.st kw li p* r t *n Iln* 
quid it V of tin* pi oil III t and tin* 1.01 ol iiiak mg s|.. 1 nil inixl no s o-ndoiod 
compotitioii with tin* lUpol.i possihlr I la-si* fi.itiims ,im aho insistnd 
on in Franco, whero it is pointed -*111 th.it tln*iiodinl is ii.illi .1 high 
carbon stool. A pamnt h.is ho. 11 lakon out m this ooiinlii In ti .1 
Sto.k.'“ (i. K. Klllolt proposis to siippl.m.n' tho . iipola hy a 
basil , loctin* fiiiti.i.o foi .siip. ih...lii.u* -md 0 liiim;.* hijli glad. .ml high 

molting gmv oast irons forwiinh piitpi.s,- th. low.i lonipi ml urn of 
Iho cupola IS inadoquato. 

I*',l I I mil I’ll. Inns 

Tho direct olootrii* sun lung of pig imn liom on - 1 - gtadiialK gaimiig 
ground. A. Stansli.ld'J' di.ds with tin* ptohhni i.rv thonnighly 

from tho (mint of \i.*w* of th.i.ditn.n- of llriti-h Cohinihia, .li>. ussmg 

available ores and i-iw.*r. and ...paring th.* Kl.. troniolals fi.rnaco 

with those do.signod hv 11. If.*iist.*m and hv N.d,l.* .1 Ihhl-y 

doecribos furnaces of tin* Kh*. tiotnotals tyi-*. of .a|.a...t.*s fn.m 7iMt 
tons of pig per year f2.VMt Ui.iKki h n ■ Ilf* pred.itH that a 
furnace taking OikKi h.p . with Mi.ti.Klos at..; 1 . annual pr.Kluotion 

of 18,lKH) tons of riiotal will pro\.* tin* most |K.p.ilar I sing Wr,, ore 

i-« J. f’uvr Kh'l. I'-ll!'. 28. '-t" 

Chtm. anil Mil Kna . I‘.•l'•<. 20, ITS. 

fan. Machniry, IHIl'. 21, f*"" d'-“ * •'"”* 

Eng r.at. tsortl.'t. l''l'•'. "I-’Ta. 

‘'•Amor. Ell. ins In I" *'*“ i *'* ’^*** 

■>» Chtm. and M'l Kna . KtH'. W, (>Mi 
>« Enginurxno. IUI9. 107, MB, . l»l«. Ka** 
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uiitl proflui'inj' rbkfm with 22% ton of pig can la- proilucccl at a 

coKt of C cwt. of coke ami IWKI kw.h. ja-r ton. 70"^, of the coke used 
in hlaal furmicc sinclting ia saved, and a hal.inct- in this rc.s[K*ct is .struck 
hclwi-cn tlic two proccs.scs when tip- piicc of 1 h p. year eipials that of 
‘J-.'l tons of (oke. .\ l-'nitikigiioiil lias t.ikeo out two patents. In 
the one. the ore is leiliiceil ill a sliaft fiiiiiaie h\ ga-- L"-ncrated in a 
separate producer .iiid pielieated to h'SHi t‘ hetoie entering the 
tuyeres, the spongv non heing r^-tineil eleitriially on the hearth helow. 
In the other patent, tiivens ami eleitrodes an- on tin- same level, the 
latter as nozzles anatiged axi.dlv to the tiiyeies proper, ami entering 
the fiiriiaee through the tinere openings 

(1. M. ('olvoeoit-sses desenhes a novel wav of tieating Sudhury ores 
(eoniple.v copper-liiekel iron sulphides) whith utilises the iron, hitherto 
wasted, VIZ hy tieating the oie as an iron ore, ro.isting it, snieltiiig it 
to an allov tiig iron, and retiiiiug the latter to “ Nieii steel d he trials 
were earned out using eleetiothernial methods for liotli smelting and 
'refining Sueeessful hliist fiitiuiee operation is antieipated, ,ind the 
open hearth emild he used foi the steel. The '* Nieii steel lontained 
■Ni 2-i:i. I'nii-I, (' 0--J, Mil ll•51, S Si tttld. 1’ (|■(MM^"„ ami s.iiislied 
lioyeimiielit mekel steel spei ilieations. I’rovided that the pioporlioii 
of copper does not. exceed J to | that, of the nickel, the foinier ean 
appaieiilly he siihstitllted satlshielorily for the latter, even up to tl-S",, 
Cti. \ leioveiy of ItS";, Cii, W’,. Ni, and OO",, Ke on the original 
ore was leaehed. compared with ST"„ ('ll and.SO",, Ni when the ore is 
trealed as a mekel copper oie 

Ki.i-iTiiii'M. IlKvr Tni-.vrviFx 1 

One last fi-atllle should he noted in feriolls niet.illuigv the develop¬ 
ment of eleetrieiil heat lieatment. furnaces. W. K .lones einplovs 
an electric niiillle fmiiaee. the resistance elemcnl.s heiiig inside, the 
whole heing evaeiiated. and v.icuum locks heing provided for the intro¬ 
duction and withdrawal of the aiticles tieated. The oxygen is removed 
ehemienlly froiji the residual air. .V. M. Clark de.'Crihes the fur¬ 
naces of the (leneral Klectiic Company,'*' which are vertical in type 
and hiiilt up in successive cylindrical sections. The lovv-teiiiperature 
form (up to rilO’C.) has the heating units of ealoiite ribbon inoiintFd 
on insulators inside the furnace la the high-temperature fonii (up 
to liHHI 'C.) hoavv calorite ribbon, mounted on insulators, is embedded 
ill the refractorv brie.k wall .Viitomatic control is provided, and 
niiiformit V of speed and constancy of healing, as well .is avoidance of 

‘J* ICiu;. t’als. Ig.vmi .out liiillHS : J., IDIO. Tg.si. 

7'onM. Ca.i.i-t. .Uoi /ii-l. ISM.S. 21, '4S; ./. lilll>. .'Ifliv. 

>"> Kiig. fat. Il'OilIt; . Itntl. 77 \. 

mi.-! ftir. iln.i .vio/ rilnl. lOlU. 7. :t4:t ; IIMU. (iltSIV. 

> K. CoUins, C.S. Pat*. fJSljt'l anJ laiOtHK); ./.. 1010. IUa, Oltc. 
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Hcale ami elimination of skilleil labour are claimed. Another 
coutaiihs a dcMTiptiun of iUich un^nstallHtion of UMJ k\v. uniti). in o|tera' 
tion for heat treatment id foruinjj.'*. .F A. Fleming *** also has a 
heat-treatment furnace in winch the i iirient is carried by loops <»f 
mchroine Knrnaies «»f tw .ire ituiilioned. I'a.silv leaclnni: 

MMH) l2(HI ’r The Moipin ('rnilhlt' ( <I "* h.is dt^\eIo(ied .in * ler 
tricallv-heateil tube furnace. takiiiL' T F. KaiK '** ha." 

written a review of didereiil fiirn.icc'. |‘io|iu"e(| 

Fl-.JUto 

A dcMnption has .ippeared of woik «,nih«l out at the I uiverMtv 
of Melbourne dtmnv tlie war on the |aodiii tioii of b rio < hioiue .uid ferro- 
tungsten. using a sinail furnace of lieniult tvpe Manv ijetails are 
given, w'bich < aiinot ))e iia luded lien* tl \N ICn.iii' '*• gi\cs an .iccount 
of the war inainifactttte of fciro-niolylHlenutn iik i'aiiada fioin iiiohb- 
ilenite concentrates Vertical. < vbndncal. inonn|'lia"e furnaces were 
cmploved taking l.VHt amps at THt Milts I'snig a conccntiate 

with 75 ”,, .MoS^ and ‘.t”,, Fc. and addniL! a little s(iap steel to the 

charge, ioryt n> of To”,, allov lould I.btaincd in 21 honr^. tapping 

every d houis |(H).(Hhi lb of .diov was ntadc during two vear" ^ II. 

Thaler"^ patents ... furnace piodiation of ferro matigaiiese 

from l(»w-grade niangaiiif' ious dij llu' i- fu"*d in a non oxidising 
atmosphere, with iron, larl'on and hn.c 

Ki K» i KM rii I-1{ \i\n NViN\i\«. *0 \mn Fi kkmi > Mfivi," 

\i ( oiding to la'inaM hand ’ 1 h* ;:i' -if m* 1. .1 . in piodm lion of zim: 

in allied « oiiniric,< during f li' war was du. . -s, ntlallv to * h «11othenna] 
and eleetrolvtic nielliod" lb' giM s n.i .iil.til' of s.p li d<-M-lo|ttuenl 
contenting himself with oiithmng th* alna.lv ftiiiniai pnuissi'H due 
to IK’ fjl val an<l to ( *ole .1 Ild I'iellnll < II h liltitn ’ ” howevi 1, giv»*s 

full details <d ipllte a lli-w initliod IKldi'‘d /in. ore of Toast^-d 
concentrate is mixed with < m!.-)!' d coke and pi»eh and form* d into 
briquettes of large size, wlinli ri'tain tln it duiing atid aft'i the 

distillation of the zinc fiotn them I h* v loijdu.t the (Uirent, and 
(lientselves foim tfie re"isti(r*' 1 h*- fu'l .n.j.loMil t- nu ^o",, of flic 
Weight of the ore, as against Ft m nrdln.M^ -uniting hut the 

briquettes themselves lari !>♦• laimj aft* r tie* zm. is^s'cn distiili-d off 
Thov weigh about fKl Hi. wlien made aiid lose »■' of their w*‘ight 

on heating. I’rartieallv all tie- /in. is di'tilhd ojl. but, bv larefnl 

Iron .Itje, 1919, 103, 673 F'lg l*.i' ni<s;i . J , 1919. KiO*. 

»»* Knginfmnff. 1919, 107, 416. " It'- (thiMigr.). 1019. 76, 140. 

J. Fovr £l<rt, 1019, 28, M • • 

»*» TranJt. V'iTi Min /«>»!.. 19IK. 21, 161. I ■ 1919 iJf.A 

**• Oer. Piit. 397393; J . 1919, lOv '•* J F"*" Kh't . 1919, 28, 7H. 

*** Amcr. hut. Mm. Mtl Fng . 1919. .M69 
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roiitrol, iiiiirli Iciul rcinuiiiH iii tin* bri<ju<*tti‘S anti ran be subsequently 
riM'overed by siiieltiug. \ typical furnace of hinull size took 3G such 
briquettes, moiiiitetl in three jrroups of (•f)luiniis which were connected 
in star toiul chaijie (tiiitained ITtK) lb. of ore, anti three sucli 

charj'es < ould be smelted in 21 Imui-' A lurj'cr ftirnace is Xu deal with 
tons id concentiatis in tlie same time 'I'lie dilTerent t*olumns an* 
cimneetetl ubitve aiul beb>\s by ^riaphite bliM-ks and discs. The cover 
of the retmt is nM»\.d>le \Vithi>nt pieheatinj/ the letoit. I ton of 
tK)% ore ct»iild be tbstillcd with 22(H» kw h , ami with a ‘.*5 I'Mi*'., recov- 
ei V. Ad vant-affe.s .ire i!aimed w it b ie-.pc( t t<> n » oVi*r \. lal>oiir, ujikeep. 
Iliernial elliciencv, and ;;i'neiai applicabilit} lo ddb'ieiit kinds of ore 
.\n eleclrolliermal zinc smeltine plant opejatine n«ar ('oloi;ne has 
also l)een described.The furnace a^ain is of lesi^t.inee type l>ut 
the charge of ore and coke, contaiiiin;{ a much lowei pM>po!tion of the 
latter than in the pioi I'ss de«%MilHsl bv Kulton. i*' not binpietteil 1 he 
zinc lecoveiv would appe.ir to be po<U’ K. \ J lMt/;ieiaId *'■ de- 
.'tcriiies a small radiant lexistur furnace foi tlie di-tillation i»f zinc 
from low itiade or .sciap material.s. Rathei more th.ui I kw' h per 
kilo of leiined /inc is required, staitin;' with fused mel.il < onileiisa- 
tion ddlieiilties ha\e been lomphtely overcome. 

'I'hi'ie IS little to icport With rcjiaid to other metals Considerable 
pro^res.s would appeal to ha\<‘ iieeii made in the elei iio sineliin;: of 
copper in the Cmted States, but no accoiint.s havi* been published P 
l^lpencoldl '’•* has done e\peiiments on the woikim; up of comple.x 
speisses from ttKer a li a pioblem W'hi«‘h has pre**cnted ilitliculties 
in the past fiom the point of \n*w of the sepaiation and icco\eiy of the 
rare metals 'Phe e,.n,'ral idea was to smelt cleitiictdls in a j;i.iphit«* 
criiciiih* furnace with the adilition of )»yritcs. tlie ai^eiiic bcine \olalil' 
ised as sulphide, and the e\« ess of sulphur combining with the nu'tallic 
constituents of tlie speiss 1’his was found possible, a matte bcin;' pro- 
(iuceii containing S7'',, i>f the topper, 12'],, beine ictaiinti in a speiss 
lu h in antimony, ami the remainder j;oin^ into the shies The coppiT 
in the speiss was reco\eied bv roastinji with sodium sulphate and 
hxiviatin;:. the antimony einne to Xa,,SbS 3 .M J Siiiri^t reports 
successful trials on the eh'ctrothernial piodiiction id sulphur-free ferro- 
nickel from New Cahaionian minerals. A prodiut with Ni 55-60, 
V (Vo 0*(), Si 0-1 0-2. and S 0-02 tt-p3^\» tinaily resulti-il. The nickel 
losses were inajipreeiable. 1>. (C Klueli *■*•'* icpoiis on the production 
of silieo-maneauesi* umler war eiuuiuions fi<un hiw-eraderaw materials. 
An open, roitaiij^ular. lavbon-lincd furnae«* was usoil. with three ek»c- 
trodes in line niul three-phase current. The rediicinj; agent was hitu- 

*/., Iftllk .*10 :)b. Amor. Kl<elroohem. Soc. ; J,, 1919, S23a. 

Uf/.i// i( Kr:. 1919. 18. «: •/. 1919. liJ.'U. 

./. Fwtr A7o'/., 1919. 28, AV 

Kloctnx'hom. Soo.; J., 1919, 838a. 
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minouB coal. From ores averaging 25% Mn, he produced an alloy with 
Mn 65, Si 21, Fc 1.3“'o- •'*1' <»>' o-vi'^nditiire of fXKX) k\v li. per ton, and a 
73% recovery of nictal. ■''lag contaitiiiig .Mu wa.s also aiiielted with 
iron turnings. A nieial of < om|a«.sition .Mn 7tl. Si 2ii. Ke S",, wa.s ol)t.ainc<i 
at an expenditure of l,")()iif» fcw li. |H'rton K. S llerglund |Mttent,s 
an herinelieally elo.sed eleetiii' furnace hir ilealing with lead ores, the 
molten lead iHung drawn olT through a srphon, and the furinu'e con¬ 
denser being w.iter si aled. ^ 

Kt'sio.v Kkfixi.nu ok N<>.\-I'’i;i(it(>fs .Mn-rti.s t\j) .\i.i.i>v.s, 

Most of the literatuie in this section tefers to bra.ss melting. .Several 
new furnaces lia\e lieen ilevised in the eouise of the tear. 

If. M. ■St. .lolin ile.si ribes .1 roi king an fiiinaei'. consisting of a 
cylindrical steel shell, lined with refractories, that can be roekeil up to 
a maximum aie of 2titt by rollers and ring gears Horizontal axial 
adjustable electrodes of graphite are ii.sed. \ .'ItHl kw unit can melt up 
to lOtItt lb. of brass per hour, iiieliiding all incidental o|M-ralions, at all 
average expi'uditure of 2.alt kw.li per ton of yellow and 27,5 kw.li. 
|H'r ton of rial brass The losses for eb'iui mel.il are respeetivi-lv less 
than l'\, and and the eleetiode expemlitme 2 .'1 lb. per ton. The 

usual < laims of rehabilitv unifoimity of temperature, etc. are made, 
anil it is stated that ditlii ult mi.vttires. c 1 / tho.se 1 out.lining ninch lead, 
can be de.ilt with The lining lasts on an .I'ciage .’i.'itl he.its The 
greatipart of it is eontinuall) uashed be the molten metal and is also 
18-20 111 from the ate. I'. 11. Booth deserilH’s a .similar furnaw, 
which, however, does not rock, but rotates at two revolutions |K!r 
minute. .Starting with a hot furnace a charge can be jait through in 
30 40 minutes, at a consumption of 2In 3<H) kw h js-r ton. Metal 
los.ses are vety low. ci/. 1 lb in 2.5l) lb with .1 50; .50 brass liated 
capacities vary between 2.‘>tl anddHtK) lb. The usual elaims are made. 
K. F. ('olliiis gives an ai 1 mint of ,1 fill mice with a resi.stor of granular 
coke on eai h side of the melting lu arth. and disiiisses fuel-fired and 
electrical furnaces from the |siint of mcw of metal losses. The .Morgan 
t'riliible Companv ha\e ]ait on the market two tyjs's of eleetrio 
c arlxm eriieible furnace. The small size, intendisj particularly for 
brass melting, has a capacity of 200 lb. Water-cooled electrodes are 
provided above and below, and t.he ennible is .so designed as to pro¬ 
duce heat where it is most needed Tlu' h|siiil. is heated. The larger 
size, iiittmded for thr ec-jihase eurreiit. takes 8<t(J lb. of metal, and tilts 

Eng. Pal. 114303 ; ./., 1019. 7Hs 

*4? Chrm. and MrJ. Kttg., 1919, 21, 13. 

*“ Chtm. and Met. Eng , 1919, 21, 030. 

»• Chm. and Ma. Eng., 1919, 21, 673. 

>*• Eng. PaU. 12W07,129760: J., 1919, 683a, 886*. Engineering, 1910, 107, 
41G. 
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about the »|X)ut a» a centre. Tenqieraturea of 1300'" C. can be reached. 
At j)reHent 15 kw.h. are iiecesBary jmt'IOO lb. of metal, but an improve- 
iiioiit i» looked for. 

H. W. (Illicit lias an excellent review, dealing' with the whole 
<luestion of brass furnuccs, first of all coiiiparinn their |ierforiuancc 
with that of fuel-fired furnaces, and then di.si ussinn the relative mcrita 
of five proved cuninien'ial lyis's. This pu]M’r should be consulted by 
anyone interested in the subject. T. K. Baily <le.seribes his well- 
known resistor furnace, whilst another papcT '"® fjives details of its 
|H-rformance in practice, it bavin(> Is-en employed with success, amongst 
other things, for melting zinc cathodes and phosphor-bronze. An 
anonymous pajs'r **** on bronze fusion might also be nientioneil as 
containing iletuils of interest, as also one on the prepaiation of cobalt 
chromium-tungsten alloys in an electric, furnace of the arc. ty|K\ 
The induction furnace has been iniich used in (lermariy during the 
war to recover tin from rich bronzes, etc 


C.VKiiiDK .txii (.)tukk I’ltoniJCT.s. 

There is little of interest in the patent literature on carbide. .1. U. 
Reid patents a fiirmice with a raised conducting supiwrt or hearth, 
iliiiiiediately below and between the electrodes. Ibc carbide formed 
on this flows awav, whilst iiiireacteil material remains. If necessary 
the support lam be electrically heated to assist the flow the carbide 
and ai>plication of an electro-magiietu' field will allow the position 
of the zone of greatest heat to be varied The use of various types of 
briquetted charge is patented by F. M. Becket *“* and by h. L. Slocum.*** 

A. M. Fairlie describes in detail the carbide installation at the 
enormous U.S. Ooveriiment nitrate works at Muscle Shoals. There 
wen* twi'lvc furnaces, each of capacity of 5tl tons per 24-hour day 
the whole product (I’aC, H2-3, ('aO 1 l-7%) being converted into cyan- 
amide. The whole paper is of great interest The carbide furnaces 
at Knapsiuk, Hhinc I’rovincc, have been dcsi'ribcd by Allmand and 
Williams 

Tho CtiixulUin i'hvtitit'al Jtmnml <»f its unmoors to tho 

Shaw’inigaii electro-chemical industries, which indeed form one of the 
romances of the war J. C. King deals with the production of 


J. Inti. Kng. f'hcnt.t lOlO, 11» 

*** ('hr$n. itmi Mt't. Kn{f., 1010. 21, U. 

>•’ HUct. Her. (('Imsgo), 1019, 74, 814. J. Fmir Klert.. 1010, 28, 31. 

S. 11. Wriglit. Trtitte. ('an. Min. Inet., 1919. 21,272 ; J.. 1919, 326*. 

J. Four KtrrI.. 1919, 28, lir.. 

>•’ Kiig, Vats. 13;^o98-t.^^l00; J., 1919. 90tU. , 

Union Carbuto Co.. U.S. Vat«. 1292388-7; J., 1919. 286*; 1310466, J., 


1019, 631*. 

••• Eng. PaU. 133101-133103 : J., 1919, 900*. 
Chtm. md Uti. Sng., 1919, 80, 8. 
Can^rfian CWm. J., 1919, 3, 2®. 
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carbide by the Canada Carbide Co. The Willson righta were acquired 
in 1911. and larger 3-iilmse funiares wen* worked out and installnl in 
1916, taking 8‘iOU kv a. The total ('.i|ia. it v of tin- two works of the 
company is 2(K( tons ja-r dav. The^power used is 2i) tfines what it was 
2f> years hack- -the outpm is (ii times as ureal. Other |in]H‘rH by 
M. J. Marshall and II .Matheson '** deal with aelnevements and 
po.ssibilities in the direction of pure organic pioiiiicts s\nlliesised from 
aectylene. Knoiigh has already been,done to slum that another and 
very iinjiortant outlet for carbide has been .vcurcil .''iniihir work was 
curried out at the Swiss factory at lani/.a dining tin' war The ahlehyde 
resulting from tin- condensation of the acet\lcne w.is not only oxidised 
to acetii- acid, but also reduced to alcohol 1 kilo, of alcohol rcipiired, 
however, more than 2 kilos of carbiile .Mcohol w.is ,ilso made from 
carbide in Sweden by the Sverre Uthcim proeess, and acetic aciil wa.s 
made in thi.s country. 

Mention shoiihl be m.ide of a mc'lhod pi'o|H>sed for the I'xtr.iclion of 
alkali from iilkaliferous imncrals. c i;. felspar. The mineral, mi.vcd with 
lime, is first ]ireheated to C. to expi-l water and carbonic acid 
and then fed into an electric furnace. Here it is siihjccted to a teni- 
pt'ratiire of 11,50’('. bv means of re.sislors of graphiti- or carbon which 
pas.s longitudinally through the furnace, and with which the (harge 
is in contact. Sintering occurs and the alkali volatilises and is col¬ 
lected on the roof of the furnace. The clinker, utilised for ceineiit, is 
disclmrged by tilting.'"' 

Nitrogen Fi.xatiox uy Klectric Di.s( hakoi; i.v Gases. 

E. Briner and P. Naville have carried out further experiments 
on the formation of nitrogen o.xides in an-s. working with gases at low 
pressures. The matter is a complex one. as the ynlds |«'r kw.h. 
depend on the nature of the eh-ctrodes and the composition of the 
mixture. A distinct improvement was, however, noteil as compared 
with atmospheric pre.s.sure. With electrodes of I’t, Ir, and Cii, an exi-ess 
of nitrogen was bi-.st The, !)>>''/„ Nj Oa mixture gave better results 
using electrodes of iron or niekel. , 

Several new furnaces have been proposed for this reaction. K. H. A. 
Wielgolaski for example introrluces the gases through tangential 
slit-like openings along the wall of.the vertical arc charnlMT, and with¬ 
draws them through a restricted outlet in one of the electriwles which 
is hollow. By this means an exrcs.s pressure is maintained in the arc 
chamber. J. S. Island strikes an arc la-tween an inner rotating and 

”> Canadian Ckem. J., 1919, 3, 254. Ibtd., 3, 25S ; J., 1919, 793a, 

Eng. Pat. 117460; J., 1919, SoSa. 

Hth. Chim. ArUi. 1919, 2, 348 ; J . 1919, 814a. 

U.S. Pat. 1287807 ; J., 1919, 1.50a. 

*'• U.8. Pat. 1316445; J., 1919, 819a. 
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an outer rinj? electrode. The air, blown in between these, produces 
a double-widled tubular arc of great surface. If. Andriessens,*'* 
in on intere.siing |>uj)er, critici.se.s the Birkeland are, which is only opti- 
cnllif H sheet of‘flame. In reality,, the air is Is-ing subjected, during 
the greater part of the time, not to the temperature of the are, but to 
a lower temperature, which is, however, amply sullicierit to deeom))ose 
the o.\ideH already formed. Hy eombimiig an alternating higli-tension 
discharge, passing between tw^ electrode-, close together, between 
which air is blown, with a strong direct-cuirent magnetic field, he claims 
to get a helical arc of small surface and high power, with comsccjiient 
better yields. He has worked up to a .'ill tkl kw scale. 

Mention slioiild be made of a jiateiit by U. I’earsiin and H. H. 
I’arkes."’* Tlu'y eoiiibine the electric discharge^ with the simultaneous 
action of a catal^.st heated to .‘Uitt^C. or more, ami cl.iiiu an increa.sed 
yield of nitric acid. .-V, Classen has a similar arrangement for the 
synthe.sis of ammonia in the electric discharge 

This Inst reaction has been the subject of several papers K. liriner 
and A. Ibierfiiss have made a earefill ,,tudy of tin' elicits of composi¬ 
tion of the initial inixtiirc. pressure, nature and dist.ince ajiart of the 
elect lodes, and intcnsit v of cm lent and volt.ige. With platiiiiiin elec¬ 
trodes, the yield per kvv.h. increases with decrea.sc of pressnic even more 
markedly than is the ca.se for the synthesis of nitric oxide and an e.xeess 
of nitrogen is favourable. With iron or nickel electrodes, neither of 
these elTects is noticed. 'I'lie imiMiniini Nil, concentlation reached 
was ()-7"„ by volume, and the uuiNiniiini eneigy yield 1(1 grins, jicr 
kvv.h. H. B. Maxted publishes a confirmation of his previous 
results, showing the formution of concentrations of up to 2'j;, NH, 
A patent al.so stands to his name, in vvhieh the mi.xed gases 
(I N.j: d II.) are pas.sed through an arc at 2(M)(i C or higher under a 
|ire,ssnre of .'H) ItX) ntmos|)heres, and snddenlv cooled without lo.ss of 
pressure, the residue free from ammonia again going to the heating 
elianiber. 

K. Briiier criticises Maxted's e\|)lanation of the formation of 
ammoiija in the arc as involving an unjustifiable extrajiolation of a 
theriiio-dyiiamie formula of Haber. Jfe argues stiongly in favour of 
the view that the formation of aiiuuonia. as of nitrie oxide, under the.se 
conditions is due'to a preliminary liis.sociation of the moleeules con¬ 
cerned into atoms, the mass action law therefore not being applicable 

Z. A’/fitrofA.-m,. ItUO, 25, 2ej : J-. 8Ma. 

>•“ Kiig. Pat. 1:K)693; J.. 1919. 718a. 

»• Xorw. Pat. 28990; Cheni. .Ww.. 1919, 13, 403. 

HWc. C/iim. A(ta, 1919, ST, 95: 1919, 219a. 

■«’ f'Aiia. Soc. Traru., 1919. 116, 113; J., 1919, 219a. 

"• Kiig. Pat. 1.30023 ; J.. 1919, 080a. 

->•» //<•/». C*»m. Acta, 1919, 2, 162; J., 1919, 284a. 
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in the ordinary form given it. fliere is mueli to Im* said for his view. 

The same author and Baerfuss have also ]ail)lished a studv of the 
protiiietion of hyilroeyanie aeiil m the are at low i)re.s.sures from nitri>- 
pen nml methane.”'" Workimj .with a mi.xture of eum|>o.sition 
SSj. at a |ire.s.sure of lint mio , and an are tension of ,VKt volts, 
they get a gas eontaining (t-Tr)'’,, IH'.N hy \olume and a yiehi of 7-1 
gnns. Ht'N ainl ()•,■) grin. .VHj per kw h The rediieed pressure avoids 
all de|K>sition of soot on the eleetrodnr-. 

XlTKIDK.S. CV.V.MnKS. AV1> <'Y.AV.VMI UK 

The .\rniour Keililiser Works ha\e p.iti-nts dealing with the 
formation id aluminium mtriile. \ inei h.inieal inivtiire of hriquettes 
(eoiisi.sting of alumina,’eai hoii. and a hinder) and infosihle resistanee 
elements is eharged into the top end of a fiiinaee. and meets .in aseeiid- 
llig eiirrent of mtiogen. In the fiirnaie the eharge is heatid hv a eiir- 
rent passing hetweeii the eonduefing w.ills and a central ^•lel•|rode or 
electrodes .Vs hoth nitrogen and solid eharge are cold when they 
enter the furnace, the hulk of the iiirrent Hows .leross the noddle of 
the furnai’e, after preheating h.is taken pl.o e W'ith more than one 
central electrode, [silyphase eiirrent is Used The charge is niaint.ihied 
at IfttHI ‘JlKit) t’, for .'1 1 hours. 

A. U Lindhiad desinhes furnaies for the piodiietion of iiitiides, 
I'.;/, of silicon. In one form, a sh.ift furnace is used, the eh.irge i ntering 
at the rop and the mtrogeneous gases heing diawn downwards through 
the eharge hy me.ms id .in outlet pipe ne.ir tlieh.ise. One electrode is 
siispetlded 111 the eharge, another enters thioneh the holtom of the fur¬ 
nace. 'I’lie prodnit is raked out at the hottom In another type, an 
open shaft fntnaee is used, one electrode is suspended in the middle, 
and the furnace lining foinis the other Nit logeneoiis gases are intro¬ 
duced helow, and the w.isle g.ises esea|ie at the top. .\ third form is 
elo.sed. and has free spaces lietween the ih.iige and the walls. The 
electrodes all |>ass through entiances in the walls .Nitrogen is intro- 
dueed at the hottotii or ihioiigh the electrode ports. 

The .Vnieriiati Cyanainid Co. fuses a mixtuie <d salt- and crude 
cyanaimde in the eleetrie furnace. The melt is tap|ied. and rapidly 
chilled helow redne.ss. The iirodiiet eontains more Uiaii .NaCN, 

together with lime, ealeiuni chloride, and salt U Ilara and It. 
Hayashi have carried out an investigation on the Bucher reaction. 
A mixture of soda ash, caihon.and iron, in the i)ro|»ortioiis 1 .(1-7 : 1 
was heated in nitrogen in a vertical electric tube furnace at ffW'C. 

“• Hftv. Chim. Aria. 101% i (16,1; J . 1920. IO.Ia 

>•’ Kng. Pat, 122820 anil CS Pata. 1317327- 8 ; J., 1919.012.*. 

Eng. Pats. 119243 nail 122.'>23 ; J., 1919. 081*. I7."m. 

C..S. Pat. 128240.); -/ . 1919. 41a. 

“• J. Chtm. Ind. Tokyo, 1919, 22, 17.); J., 1919, r)28A. 
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for 5)() niiiiuteg. An 80% conversion to cyanide resulted. Presence 
of silicii diiiiinished the yield. Traces of chloride and of sulphate were 
without ellect. C. B. Jacobs produces cyaniilc by the interaction 
of nitroiien with an intimate mixture of carbon and “ nasccut ” alkali 
metal resulting from the electrolysis of an alkali compound. 

There should linally be inentioned an account bv -V. .M. Kairlie 
of the clectrotheimal cyanamide plant at Miwcle Shoal.s, which gives 
us, for the first time to the wrifer’s knowledge, full detaiks of such a 
plant and its opr-ration. Altogether there are 1.536 furnaces, each of 
which cun run through a charge of 1G<)<» lb. of carbide in something over 
4U hours, giving a product with 63% i vanamidc. 

Ki.kctkic.m, .Ski'.mi\ rio.v or Dr.sr .vno Fumks. 

The Cottrell method of electrostatic separation of fumes, surelv one 
of the tiiggest teehmeal advances of the last dee.ide. continues to tiud 
fiiither application. In fact it is diHieult to miagme .inv problem of 
the kind wliieh it is incapable of .soUing, so great is its tlexibility. 

■Attention m.iy tiist of all be dr.iwn to two p.ipers of gcner.il interest 
by II. I) Bialey and by K. K Thuni.''" The hitter discusses m.iny 
points of impoitanee in its application to smelting operations. Its 
use has been described during the hist Visir for settling t.ir fog,*’’-'’ 
dust from blast furnaie gases.''"' and fiiini's from a silver reliiierv."’’ 
In the liist ease it was found to be ellii ient at high temperatures, where 
other methods failed, the .settling was generally more complete; the 
aqueous l•onden^ate.s subsequently obtained were cleaner, and bv eoni- 
bining its action with progri'ssiie feniperaturi' loweiing. a fractional 
|>reeipilalion became po.ssible. In the second ease again, clean drv 
hot gas was produced for hot .stoves and boileis. there was a large 
iveovery of water-soluble potash eonipounds. and the Iluxiiig of stove 
bricks was moided. The last (laper gives a detailed aeeoiint of the 
plant of the I lilted States Metals |{etiniiig Co. at Chrotne. N .1. .\ 

UK)",, ellii ienev is there obtained. .1. .M. Waiiehope deseiibes its 
application, with stri'ss laid on the electrical details, to smelter gases. 
Then' i,s a fail number of new jiateiits The Beseareh Corporation 
(with Ij. Briulley. C. I'h Mtiirell. and \\. ,1 Heilberg) suggest an 
apparatus in which the How of gas is regulated h\ nieaiis of a constric¬ 
tion at the cut ranee or exit of the duet which acts as the collecting 

C.S. Pal lai 12:11. ./. I!)l!>. |IS1\ 

""" r*.a. ,ih,i M.i >;«./, itii'.i. 20, la 
'"I I l.,m. aiiil M-l. Kh,i. lIMti. 20, :!SI. 

■. ,n.,i \i,i /;,„i. i!ii!i, 20, ,-.'.1, . Klin. ii.;ii. 

'•■■.I (! Hali.l-.'ii. Inni< i,i„. M in I i^~l , KII.S. 21, 2.12 ; . KllO. :llo.A. 

\V. M Ci'lleii. A’.'io.' ^'lln„l,■, unj'.'-i,.! I'lnnl. KIK.I. 7, ;1;U; J., 1919, 

637 a. 

W. li. Smilli aiul .\. .V. Hennro.l, ('/„ m. anil Mil. Kmj., 1919, 21, 360; J. 
1919, 864 .i! ^ '•» A','id. /fi r. (Cliicaso), 1919, 74, 744. 



Fr.rXTRO-rnKMIKTKV 


STO 

electrode, thereby |inMliii iii).' :|i) im-rea-x-d (rii luimtl resiKtniiee.'** 
To eliminate Hint nation' in iia' \eloiHie' .aiiM-il bv tfiiiiH-ratiire 
differences, the fjases are made to jai" in a dowmvard direction. 
Water va|M>nr i.s added lo m.imtaui the eondiiitiiitx of the nasea.-'" 
Uy tile injection of suitable ea.'e'. fumes can be |iiodnied in nases from 
which it is otherwise ilillii nit to reimue |hc i oii'titneiit desired, and 
these fnmcs can la' iirecipitated elect ro'latn .dl% b\ circiilatiii)' the 
ga.se.s throueli a closed sv.stemc </,, ammoninm bisnl|>hitc by 
injecting ammonia into smelter gases, jait.issnmi (hloiide by adding 
hydrochloric acid to cciiient-kilii or blast fiirmo e gases, ammonium 
bnmiide by injecting aiiiiiiomu into ga.ses coiitaimng bionnne. Pyrites 
burner gases can be freed from dust above the teinperatiiie at. which 
sulphuric acid will condense. The latter can be leniovcd by a .second 
precipitation after cooling Hy surrounding a discharge eh'ctrode 
with a vertically arrangeil series of receiving i lianibeis. anri collecting 
the contents of tlie.se separately, a fume can lie giadcd The Intel 
national Precipitation (,’onipany {with W .V. Schmidt and II V. Welch) 
have another senes of Jiatents Coarsei p.iitichs .ire liist settled by 
gravity, the liner ones b\ eleetrostatie 'epar.ition The collecting 
eh'ctrode is porous. <■ 7 of terra-cotta, .mil w.iter is supplied froni.tlo' 
outer to the inner surfaci' In mi.xtnie.s i oiitaining o.vhies of sulphur 
and nitrogen, together with water \apoiir. the reaction can be aceeler 
ated bv |iassiiig thi' ga.ses through su(eessi\e liclds of tin' right intensity 
and I he mtrosyl-sul|ihuric ai ill mivtiire precipitated elei t rostatically.'^''^ 
Sul Jill.ir trio.xide foinicd 1 ,italytic.ill\ c.iii be spi.iMil with water, and 
the Hul|ihuric acid prciipitated elei trostatii .illv.-'"’ Siilphuric acid 
can be .sejiarated similaily from the prodiiits of the interaction of sni- 
plinr iliovide. chlorini', and water \apoiir-‘" 

.1. X. ('.arothers and W II Koss recoier phosphoric acid from fumes 
involved in smelting operations, condeii'iiig abo\e IHO (' S. K. 
Barclay de.sigiis his a|i|i.iratus so that tin- partnles aie cariiisi in the 
direction of movement of the ga'i'. .ind colhits them on a |)hit,e 
sjirnved with water, through wliiih the g.ises pass.-" |n another 

Kiig. Pats. 1073.S9 and 130.57:1; ./.. Mil!!. HI 1 , ti7v t 

Kng. Pat. lin2;iH; ./.. 11II9. liU. 

Eng Pat. 119231). J., 1919, Bis. 

«* r.S. Pats. 1391715 and I3tl3016: •/. 1919, 4u0t. 3 »Iia. 

V.S. Pat. I3S4175, ./. 1919, 74 a 
I'S. Pat. 13971.39; ./, 1919, ;i97i. 

C.S. Pat. 1398409; J., 1919, 397a 
••• U.S. Pat. 1309331 ; J., 1919, i;t.3A 
U.S. Pat. 1384166; J., 1919, 73a. 

« U.S. Pat. 1384107 ; J., 1919, 73a 

U.S. Pat. 1285856; J.. 1919, I-^Sa ,><«• also U.S. Pat i:107930, J , 
1919, 587a. 

•“ U.S. Pat. 1283398; J., 1919, 76a. 

Ill Eng. Pat. 125681; J., 1919, 397a. 
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patent, an electrically conducting dejiOBit and a good corona discharge 
arc ensured by adding a conducting dust to the gases.**^ In yet 
another, the gaf) pressure is adjusted to the voltage employed, being 
lower, the higher the latter.*** Ft Schultz employs an apparatus in 
which the discliarge electrode consists of a number of short, horizon¬ 
tally arranged lubes, sus|Nmded in the outer vertical tubular collecting 
electrode. The ilielectric constant of the insulating material of the 
discharge electrode is greater than that of the material of the outer 
electrode.*'' 

Mention may linally be made of a small testing apparatus for the 
electrostatic analysis of smokes. Reference must be made to the 
original *'* for details. 

Ki.KCTitH'Ai, Ski’akathin ok Coi.i.oid.s A.M) K,M1’I..SI0.\S. 

K|,K< TUO-OSMO.SIS. 

There arc several patents describing apparatus for the segiaration of 
oil -water emulsions and the drying of oils. They do not appear to 
contain any stiiking features, and this reference ninst snllice .\n 

article has appeansl de.seribing the ... anil apparatus of 

OsnVosis, Ltd , with particular reference to the grading ainl pnrifving 
of clays, electiical filtration, and the |>reparntion of pure gelatin and of 
alumina and silica sols. 

tliinliagluii, lleheilein .oel <Vt.. I.ot . und otie-i.s. Knu Pul 127119, J., 
1919. .'>2 1 A. 

tier. Put. 911111: ./ . 1919, 4.->l i. 

*'* tier. Pat. 912049 ; ./.. 1919. 7.'.2 \ 

*'* It. ('. ’roliniin null others.,/. Amir. ('him. Sue , 1919, ♦1,.';,S7 ; ./ , 1919,.IOIa 

»>• Ckem. Trmlf ./.. 1919. 65, 900. 
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()il.S. FATS, AND WAXKS. 

H\' <J. n. \VAum*iin)\. 

ConsnUIit(f (-/itnH."/, LnrktuvitM'h htinmifniit 71. Pntny litMul, 

/^nufon, .V. W 

Tiik <‘Veiit8 of tin* past f«*\\ Vi'ars mu^t liavr Iioiim* to 

ovoi'VoiK* th<* Mtal iiniHutaiicr t4» our natuiii.ii \srll hnno (tf an ailtMpiati* 
supply of t)i)s aii<l fats, Itotli foi and tr^hnnal pin post's This 

lias Im'pii >*\t*inplili<‘d liv tlip fiantir scan Ii in tin* mid Kiiroj pan Kinpin*s 
for IH*\\ lionip-^.'rnwII Mitiita^s of oils. Mirli iniproinisin^ inatini.ds hh 
lioi'M* rin'stmit and la pi li nuts pn -s, il init* smna* • 

flf ^rnat iinportaix p also to the auii« iiltuial int<-ii-sts aii<l so to the 
(oniiiiuintv at larj^p is tin* siipplv of fill «akf Wln-tlnT it is [lossililc 
to increasp tin* sU|ipiv f>f raw niatriia] in oiii luatkpts for tlu'sp induA- 
trip.s by aitdifial iimmiis mx Ii as pxpoit diiiirs |4*\n*<l in fprtain hipali- 
tips on palm kaniipls 4‘.\poit4'ii to pla« ps ouIshIp tin* Hiitwh Kinpin* 
IS a (iebutablp point A ^lainr )io\\« V4‘i .i< tin* iPiPiit Piiorinoiis ishiipm 
of now capital bv tlip ,sppd-< mhIiiii^ ^piap ainl niar^annp inanufaptiirm^ 
(•onipani<*s shows at Ip.ist that this <onntr\ is fully alivi* to tin* possi- 
bilitips opphpd up ill tliPM- lii'hls. 

The odiblp oibridiniii^' ami inari^'aniiP iiiakin^ indiistnp.s in particular 
have a(taint‘d laitjo phiportions liiinii^; tin* last few ypars and bid fair 
to give tins countrv a prc-cminpiit |Hisition in the supply of ilipse 
products. 

Since there is no iniin«‘diatp likelihood of anv ^reat increafa* in the 
production of animal fats, ps^ieually of butt^T fat. tin* need for mar¬ 
garine is bound to l)ecome greater, ami it \%i!l bp npgesHary to ensure a 
larger supplv of the raw materidl.s I'ltluT by im ipasing the production 
of the oils already UHe<l or by bringing in oilipr oils which have hitherto 
been used only for technical purposes. 

The method of hydrogenating oils has <lone this to a large extent, 
and the amount of solid fat prepared in this country by this proceas 
must have reached an enonuolisMotal. although no statistics are avail¬ 
able. 

A recent proposal to use hardened castor oil must l>e looked upon with 
misgiving, as in order to destroy the physiological ac^un of castor oil 
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it Ik iiPcPHHary to curry the procesH ol hydrogenation to completion and 
tiu'n the rcHulting tristcarin or triliydroxyatearin aa the case mav be 
will be far too hard to be easily uaaiinilated. 

The late insistent need for glycerin has resulted in the development 
of a commercial process for the manufacture of synthetic, glycerin. 
KolT, Ijinder, and Hcycr in theJIJnited States and Conn.stein and LUdecke 
in (Jcrnuiny, working along similar lines, have obtained yields of over 
20 % of glyeerol by the fermentation of sugar 

The prospect of cliea|M-r glycerin is turning attention to the possi¬ 
bility of converting the free fatty acids in an oil into their glycerides, 
thus doing away with the costly and wasteful pioi ess of removing them 
in the refining of edible fats. Some e.xperimcnts made by the writer 
in 1909 demonstrated the possibility of this reaction although as the 
contact Bubstiinie ii.scd was the Twitchell reagent the product was 
obviously unsuitable for food More recently it has been projxised to 
use certain metallic o.xides like thorium o.xide and titanium o.xide us 
catalysts. 

The rapid development of airciafi diiiiiig the last few vears has lalled 
for an increasing supply of castor oil for liibiicating purposes This neeil 
IS not likely to dimmish miieli in the future, and it is to be hoped that 
this couiiti V keeps the supply in its own hands The estimated amount 
used in 1917 was upwards of (i million gallons 

Delicieiiev of tiansport probably explains why Indian e.xports of 
castor seed decreased from 12(1,ItH tons in 1911 12 to Hti.KK) tons in 
1917 IM, 'rriie. the exports of oil hail increased, but in nothing like 
the .same propoition Best quality oils of the tiist or second e.xpre.ssion 
are demanded by the .iircraft engineers as will be M-eii from the follow¬ 
ing tiguies issued by the I'nited States War Departinent : ' The castor 

oil should be colourless and have the density of (I '.tott ()-9l)S at tit)' K. 
It should lie completely soluble in I volumes of alcohol of the sp. gr. 
O-KU at (It) K. The free acids should not c.xceed I-.')",, calculated as 
oleic acid The sa|Kimlication value shall fall within the limits 17(i to 
\.^1 and the iodine value 8() to 9() The iinsaponiliable matter shall not 
exvieed l‘’,„ and the viscosity in a Saybolt apparatus is given as 450 
seconds at l.'lt)' I*'., and 9.“) seconds at 212 F., and the Hash |)oint 
determined in a CJeveland open cup 150'’ K. The freezing ])Oint shall 
lie below zero F. Cotton.seed oil, rosin oil. and rosin mu.st be absent.” 

The acetyl value ought certainly to have been included as the above 
given figures would [S'linit the admixture of a small amount of thickened 
rape oil.* 

There has not been a large amount of new work on oils and fats 
published during the past year, but there are signs indicating that we 
may look forwanl to an increase in the work in the near future. 


• J., 1919, 20b. 
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I. S. F’alk * has continued hid eximustivo inve>tifMtion on the action 
of enzymes on glycerides and tiiuls that caliimn chloride inliibits the 
hydrolysis of olive oil This is rather siir|iri»inj; in.'isiiiiieli as sodium 
chloride has a very slight if any retaidini; elTeet whilst maii^amuis 
sulphate has a positive ai celeralini; ellect. In this l oniiei-tion may be 
noted the work of (). Keriiandcz,'' who shows the presein e of proteo- 
Ivtic enzymes in pojipy seed, almonds, lilberts, araehis nut.s, hemp 
.seed, walnut, and castor seed. • 

As an instani e of the rajiidity with which hulrolysis takes place in 
palm oil some fiifiiri’s are trivcii by llalland.* who shows that m two 
samples the free fatty acids had increased from to til-o"’y These 

oils mu.st either ha\e been kept badly, that is e.\|K(sed to liitht and 
moisture, or have contained an unusual atnoiint of the orftatiic niiitter 
from the pericarp of the fniit, as the iiicseiit writer has kept ordinary 
commercial )ialm oil for nine or ten months without the frei' fattv 
acids incicasini' by more than 1 or .say froin l.'t to l.'t",, 

» I’o.ssiblv as the oils nn'iitioncd bv Hallatid were " chop oils iiitendeil 
for food for the .\fiii.tn troops in Krame they had been prepared at a 
tem]>entturc too low to stctilise tin’ hydrolytic ciizvincs If the fruits 
are gathered before they an- cptite tl|s' and heated in watei the etiin’mes 
are killed and oils can be expressed containing otih n-i",, free fatty 
acids and which keep ipiite well •’ This is borne out by sonic ex|«Ti- 
ments of II fiatdiicr,'' who liiids that the hydrolysis of oils is pre¬ 
vented to a large extent bv heating them for a short time to lit.’)f. 
anti .-ubseipieiitlv liltcnng 

L. I'bbelolnle and \V Roeticier' ha\c lompared the activities of 
rwitchcH s reagent prepareil fioiii oleic at nl. i.istor oil l astor oil fatty 
acids, and hvdrogeiiatetl castor oil and its fatty aeitls, 'I'hey lititl no 
tliflerenee in the i.ite at which hydrolysis proieisis or in the total 
amount of free fatty amis formed bi-tween the xarioiis reagents. 

The colour of the resultant fatty acids is coiisitlerably lighter when 
the reagent is jiiepared with hvdrogen.ited castor oil or its fatty acids. 
When this reagent has Ix-en used the glycerin water is also lighter in 
colour and easier to purify. • 

P. Hertolo' advocates the treatment of oils with small amounts 
of siilphiiiic acid of sp gr. I 7 in onler to ’■einyve the impurities 
from oils and fat.s before they' are hydrolysed with 'rwitchell’s re¬ 
agent. He ahso states that the .imoniit of reagent has no influence 

’ J UvA. ahem., 1918, 38, 229; J.. 1918, 741 ». 

' .4na;. Fm. Qmm.. 1918, 16, 728; ./., 1919, .IgtlA 

' CompteA rend, 1918j 187, 873; J., 1918, 774a. 

^ P. Ainmann, Uepeche Col., 1919; J., 1919, 18tiit. 

• J. Ind. Eng. Chem., 1919, II, 739; J., 1919, 912a. 

’ Seifenfabr., 1918, 38, 423, 449, 475; J., 1919, 423 a . , 

• Janoli CUm. Apfl., 1919, 13, 27; ./., 1019, 8.11a. 
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on the speed of hydrolysis or on the Extent to which the hydrolysis 
will take place. This is contrary to the experience of the present 
writer, who has always found that by increasing the amount of the 
reagent up to about 5% it is possible to obtain a material reduction 
in the time required. 

The investigation undertaken by II. L. White® in an attempt to 
discover the conditions which govein the formation of the glycerides 
of unsaturated fatty acids during •the growth of the ]ilant has yielded 
negative results. It was found that by varying the ei^nditions under 
which the plant grew to maturity in most casi's no dilforence could l>c 
detected in the oil, while in a few cases only a very slight reduction had 
taken place in the iodine valiu' of the extracted oil. Knzvmes were 
found to cause hydrolysis of the glyceride without alleiling the degree 
of unsuturatioi\ of the fatty acids. 

In the opinion of the pre.sent wliter the most jiromising field for 
research in this direction lies in the method of selective breeding This 
method has been used successfully in increasing the oil content <if various, 
seeds. 

A new metliod for removing the fiec fatty acids from oils and fats 
patented by M. Frcmcrey "* •• con.sists in saturating the oil with dry 
ammonia gas at a temperature ns low as is con.sistent with keeping 
the oil in a liipiid condition. The aninioniinn soaps are precipitated 
in eolloidal form by the addition of small amounts of water and separated 
by filtration. The ammonia can be siiliscipienllv recovered. This 
does not seem very promi.sing for use on a large scale, and is hardly 
likely to replace the well-known method of de-acidifying oils and fats 
by means of a fixed alkali or alkaline-earth. 

A patented process for removing small amounts of metallic impurities 
from oils and fats" involves the agitation of the warm fat with an 
aqueous solution of a lower aliphatic acid, jirefcrahly a dibasic acid or 
one containing a hydroxyl or amino group. The examples given arc 
oxalic, lactic, tartaric, and glycollic acids and glycocoll. This seems a 
aomewhat expensive methml and does not oiler any out.standing ad- 
vantiigcsover the simpler proce.ss of boiling with a dilute mineral acid. 

A new tise for lead oleate is reported from the ITiited States, where 
it has been used ^.successfully to prevent tackine.ss in munufucturing 
rublier goods. The consumption for this purpose is saul to reach 
1 million |)ounds |>er annum. 

\ meehanieal method for separating the bulk of emulsifiod wool 
grease from the soap sud resulting from the scouring of wool has been 
patented by W. Kelsey.*® Tlie seiiaration of wool grease bv mechanical 

• J. Itid. Eng. Cktnk, 1919. 11, 648 : ./., 1910, .S88a. 

»• Ger. Pat. .112130; J.. 1919, 781.t. 

;* EIrkIncOsinose A.-G., Ger. Pat. 309157; J., 1919, 832a. 

•• Eng. Pat. 123848; J., 1919, 282a. 
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means deserves more attentioi^ than it gets in this country. A far 
lighter wool grease and one mueh more suitahle for the manufacture 
of lanolin is |)re|iarcd by these methiHls than is done by the old waste¬ 
ful Yorkshire metluKl of eraeking the suds with a miiieVal aeid and press¬ 
ing the preeipitateil cake of suint through sacking 

('. 11. Wright has extended his «oik on sjs'eifie gravities to the 
determination of the refractive index vvitli the idijeit of liiuling a for¬ 
mula whereby the refractive index mav 1 h‘ ealeulated for any tempera¬ 
ture. .As a result of his ealeulatiou the following formula is dediuvd 
for eoiiverting the refrailive index at any temiH-ratiire. t. to the refrac¬ 
tive index at lO't'. ; 

ll•^M)t)l; 

JIjn (ll I ) ' « . * 1 • 

1 -dlKHlTtk 

Since from the table given the ditTeieia-o laMween the ealeiilateil and 
determined figures is least when the determination is imnle at a tem- 
)M*ratiire close to the one (h'sired. the author recommends to di*tenmin‘ 
the refractive index at a temperature as near to lt>‘ as it is possible 
to obtain easily and c.deiilate the result by his formula to Id ('. 
In order to show the usefulness of this formula tin’ author jtivcs 
some figures obtained hv difTenmt ohsi’rvcrs at vaiious tem|H‘ratiires 
calculateil to a common teiMperatiire Thus for linseed oil 

MH.T 5 1.4712 ; 1172.'); 11.^12 I•I7.•^7 ; 

lift l-lfifjtl lift r47.'51 , and for almond oil c ,-5 1-1728 ii,„ I• Iti.'lff: 
H -4701=--1-1028 , 1-1712 l’4ti,T.»; l - l-Vi-u «4<,l -4«27. 

These values are in good agreement discrepancy is noticed in the 
numbers given for turtle ml. 

The extraction of oils from fiuits and kernels ri< h in oil by nii’ans of 
a centrifugal extractor is coming more into favour as it is < onsiilerahly 
more raphl than the use of an hydraulic press. 

A pro(-e.ss patented by H. R. (ireenhalgh ** consists in first heating 
the fruit (palm fruit) 111 a jacketed kettle, and tln-n eentrifiigiiig to 
remove the bulk of the ml It is usually nceessary. as inrler’d the 
patentee states, tosirhmit the re.sidiial pulp to prr-ssiire in an hydraulic 
press in order to remove the last traces of oil. 

The trend of devclopnieiit in iiiodern filant is ti’wards r-ontinuous 
working. This principle has Ijej-n ajiplicd to the extraction of oils 
from nuts, etc., by means of solvr-nts by .A. .Mr-t . AViiiters.*** who uses 
a senes of three superimposed extraction vessels. 1 he material to be 
extracted is pa8.sed downwards from one vessel to another aided by a 
screw conveyer. 

A curious method of assisting the separation of “ steaHne from 

" J., 1919, 39i>T. ■* Eng. Pal. 111676; X, 1918, 741 A. 

*• Eng. Pat. 120156; J., 1918, 774a. 
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" oleine ’’ from coconut oil has been patented by W. P. Shuck,** who 
adde to the oil before hydrolysing 5% of flax or other fibrous material. 
It is claimed that by this means the oil is easier to press and yields a 
much larger projfiirtion of liquid glycerides. 

Mari.vk A.vimal Oii„s. 

Oils having remarkably high ioiline values have lieen obtained by 
M. Tsujimoto from the livers of varioii.s species of shark found in 
Jajfunesc waters. One oil prepared from the liver of PrUtiurtui pilosut 
showed the following characteristics; sp. gr. at 15"/4‘’('. 0-8664, 
sa|ioniticatiun value 28-2, iodine value /i,,-" 1-4912, unsaponiflahlc 

matter 8!5-.')‘/(„ acid value ()-.‘J2, insoluble bromides from fatty acids 
The oil was found to contain 79% of the hydrocarbon squalene. 
I’resumably the other 6-5% of un.saponiflahle matter consisted of 
alcohols, but no information has yet ap|M‘iired as to the amount of 
cholesterol in this oil. 

Since the amount of insoluble bromides from the fatty acids is only 
7% the oil can only have, contained a small amount of clupanodonic 
acid, the high iodine value being solely duo to the presence of the highly 
uiisaturatcd hydrocarbon squalene, which seems a characteristic com¬ 
ponent of the oils from the livers of Japanese sharks. It is worthy of 
note that no s(|Ualene could bo detected in the oils from the livers of 
live sjMicies of .lapanese ray examined by the same author. 

A research undertaken by If. 8. Hailey and J. M. Johnson,*'* in an 
endeavour to determine by the analysis of the oil from tinned salmon 
the species of fish from which it has been derived, has yielded promising 
results. They rely on differences in the iodine value and in the 
percentage of insoluble bromides miacallcd in the paper hexabromide 
value. 

Since clupanodonic, acid is a characteristic of fish oils it is preferable 
to descrilie the ether-insoluble bromides correctly ns octobroniides or 
merely insoluble broniidos. It would also be well to state that the 
figure for the insoluble bromides refers to the glycerides or to the fatty 
acids. In the pma-r under discussion the figures refer to the glyccndes. 

The preseat writer is strongly of the opinion that the fatty acids 
should be used in all cases for the determination of the insoluble brom¬ 
ides, e8|>ecially in' the case of fish oils containing glycerides which 
yield bromides extremely ditficnlt to wash. No danger of oxidation 
of the fatty acids during their preparation is to be apprehended if 
proper precautions are observeil. 

Authenticated sjHH'imens of various siiecies of salmon have been 
examined with the followdiig results : 

>• U.S. Pat. 1-288228; J., 1919, 186a. 

** J. Chtm. /nrf. Tokyo, 1918, >1,1016 ; J., 1919, 109a. 

>• J. Iftd, Eng. Chan., 1918, 10, 999; J., 1919, 51a. 
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Varioiy. | 


Iodine TAltie. 


Inaoluble bron* 
Ide vnhict, %. 


AluHka n*d. Sockoyo (Om'or/iffnrujt • 

tirrk-a) . . ' • . .J-J-fil 37-, 

Chinook (O. tsrhainfhrha) . I ’C-fiL* 23'8C 31-06 

Silvcrsidp. Afpdiuni Hiil Coho (O 

Ki^iitch). 155-61 166-1(1 }ri-9S 59-31 

Chum {O. Kela) . 1.33-10 1.16-19 27 .59 30 12 

Stci-lheail II COO .36-22 



olit.iined for oils which have been i 

xtraeted from fresh 

Hiilinoii !jy lueanH of «*tlu*r slmw iiiiarroiintaiiU* \ 
seen from the following table : 

Illations, as will Im> 


Virtciy. liKllti.* mill.- 

IiinoIuMi* bri>mld« 

vaIuc. 

Chinook 

1.39-19 

36-a3 


67-08 

- 

Silver . 

7.5-99 

0-41 

Chum . 

112-22 

2.36 

>. 

71-68 



As a ronsidprablp tiiia- rla|>spil lM*lvv*‘4.n (ho oil-s hoiii^ oxlractod and 
thpii' 4 xamination one can only suppfiBe that oxidation has taken plains. 

Drying Oils. 

.Some highly interesting ex|»‘riment.s in an attenijit to n-nder this 
rountry inde|)endent of foreign supplies of linseed have been made by 
the Dritish Flax ami Hemp Growers' .Vssoeiatioii.” Their results 
show that an oil having suiierior drying [lowers to that obtained from 
foreign-grown seed ean Is- [irodueed. Thev also give a rosy aecoiint 
of the finaneial us|K-et of the question, but do not say whether their 
estimates are baaed u]>on [lost-war eomlitions. 

A drying oil derived from a s|jecie8 of Hyptin npicigfra (Ijamarck), 
known locally as “ benefing ’’ oil. has been suggest^xl as a substitute 
for linseed oil. The plant grows in profusion in the Niger and Senegal 
districts, and also in Madagascar. In the latter jilaec the oil is stated 
to be used for edible purposes. 

Some figures for an extracted oil published by M. K. Milliau sbow 
that the oil has a specific gravjtj’ of 0-9436 and an iodine value of 17L 

» J., 1919, esa. 

" BuO. d* roffiu ColoniaU, 1018, 11 , 34.i ; J., 1919, 4264. 
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If tho oil dries to b clean hart! film and the need can be easily col¬ 
lected in sufficient quantity there should la- a comiiiercial future for 
them. 

The oil from I’a'ra iuIiUt seeil, Hr.veti Ufazitlriisiii, has been e.xamined 
by A. ItuboHc,-' who states tlmt seed (ontainiii)' •Vi';,, of oil yielded !J.3"o 
in a Hinkle pressini!. lie is evidently refernnj' to decorticated seed, 
since H. .), Katon (see below)'obtained only l!J'.‘l"I> of oil from the whole 
seed by extraction with a volatile sohenl. 

Dubose, records the iodine valin‘ of l.'ill-S and .states that the oil 
yielded a good rubber hiibstitiite when Mileani.seil either hot or cold. 
The extraction of I’ara lubber seed obtaiiusl from .Malay carried out 
by H. J. Katon on a commercial scale yielded • Oil l!t-.')%, foots 
2-93%, meal 7ti-0'/i,. loss 1-7%. Krom the.se hgiires and present-day 
values he concludes that it would not bi* remunerative to import nuts 
into this country and work them up for the production of oil. The eo.st 
of shipping given in his eslimat<‘, namely £1.0 IH.s. |ier Ion, ought to be 
reduced in the near future. Moreover, this charge could 1«‘ reduced 
by approximately half if the .seisls were decortn ated before shipping 
since the shell comprises 15'’,', of the whole seed. The author estimates 
that a yield of 20,IIIH| tons per annum of oil could be obtained from the 
seed grown in the Malay IVninsiila 

The following tigiires are recorded for the oil extracted by means of 
a volatile solvent : Sp.gr at l.5'.5 (' l)■92l.5. free fatt\ acids as oleic 
acid ll>’9',’u. saponilication value I'.fjo. iodine \alue 139-.'}. The oil 
is stated to have poor drying properties. This is undoubtedly due in 
part in this particular sample to the large amount of free fatty acids. 
It is, however, an excellent suKstitutc for linseed oil as a basis for the 
manufacture of soft soap. 

Ciindlenut oil from Alcinlles Inloho has been examined by Les[pina8se-^ 
who found the following characteristics : Sp. gr. at I.”) C. I••927, free 
fatty acids as oleic acid l)'7'’'„. saponilication value 17.0, iodine value 
1.37. The oil is eminently suitable for the manufacture of soft 
soap, and since it possesses pronounced drying propertic.s it could 
lie used to replace lin.seed oil in the inanufactiire of paint and 
linoleum. 

The seeds from three species of East .Vfrican manihot have been c.xain- 
ined by t'. (irimufe who records tin; following figures : 

•1 CfioiiteAoitr ft Gutta Prrchtt, 1019, OTS.!; J., 1910, d44A. 

•• Agrif. BaU. red. Malay States, 1919, 18, 73 ; J., 1919, 729a. 

« .4a»i. raUiJ.. 1019. 7. 1.V2 j J.. 1019, 687a. 

•* CAriii. Zti*.. 1910, «, 695; J 1019. 831a 
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II !•; \V l) ' h.is olit.ilDr*! .1 \1<'M mI y',, a oil 

floiii ’ ' I‘ s,'! ils. nf frnil-.:ir«‘k I ll*' ''il «.j. -j] .i! | ."i ( ' O !M7I, 
I-I77!. sijMMuth ation \alu«‘ IM*-."). lmIih*- 1.‘17*''^ lif«* fattv .uhIk 

itisu|iil»l*' latlv .n nN xol.ilil*' .h mU I V*''.,. tiri'.iporiiliultU' 

matter (•‘hi*’,,, iilpisj.liat ul* > (llio",.. |•l^\(i.Vi",, melting at 
l.’15*r> r. ami Atn aci-t.it*- nn'llini' a( l.'ll 

The niiiount of [•IjospliatMli'* i-< r\li»M*ii*lv am) fiiillM'i ifH-arrli 

w<iuhi la* wi'lroino in ouNt to ‘<lio\v tln ir irlatioji''li)(> to «\olk In itlnn. 

riio oils from the s<* 4 *<ls of two s]m'» ics of dogwood ('04 mis san- 

tfuiuett and O. Molouijtra, Imvo lieen exainiiml hy \V. Norinann,^'^ who 
the follo\\in^ lifruroH . • 


4 <itnnp •ntujiitntii 4 (tfum 

Oil tritiii pull' ko’M I Hf'ihuntfera 

Vi.-M of oil .'Kl-T - .Tv.'}",, H-T'i l2-2rt'‘,'. 2I-2.T';, 

Acid value . 1-2 27-0 2-.’i IDW 7-K 

.Hajumilication value. I'(2 191 H'.'i 197 l.)7 

Iodine value . . 1 loo - 195-f 1 117H IU-2 

rusa])ouifiable matter I ti.") 2-9'’;, 11-4 l-I U OT'J/J, 


The high iodine valye given for ‘liv oil from the jiulp iriuKt Ije aceejited 
with reserve. 

“ J. Pharm. Chim., 1919, 19, 397 ; J., 1919, 588a. 

'* C'Aem. Unuchau. 1918, 2S, 49; J., 1019, 4261.^ 

T 
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nEtt>BTfl or THE PBOOBESS OF APPI.IBD niESIISTKY. 


Till' rxiiiiiimitioii Ilf till' nil olitaiiiM from thi* kpi'iIh of thp (irickly 
lettui’f, hiiliicit lariiilii nhifiin, Iiiih licrn iinilort.iki'ii bv K. (iriffith 
.fiiii<'!i,-'’ \\liii sta‘i'-i timt till' Hi'i'il.s of tlu' plant, wliirli is jirown in Upper 
Kjiypl. an- pii'.sMi'il Inrallx in a primitivi' failimn anil yii’lil a polden- 
yi'llow ml Irivinji a pli'iiianl taati'. 'I'lii' ml. wlinli fmins iM'tween 33 
anil 37",, of tlie weiylit of tin' si'i'il. lllH'^ not ili'pont stiarin even on 
long Htaniling at ll (' 'I'lie fiillowinti rliai.n ti'ii'>tn s weie ileterniinrii . 
S[i. gr. at, l.’i'.'i' l.'i'.'i ((l-’Pil”. 1' .n nl \aUie I Niponilieation 

value I’.Kt'O. |{enlieit Meissl value ti-l. tiiiation nnmliei of in.iiiluble 
volatile aeiil.s D-'J, ioiline xaliie 127'<t. .iiet\l saliic I'JIt. 'I'lie ml dried 
to a hal'd lilin altei 5 ilav» e\po>,nii' .iiid l ontained linolie and. I.ino- 
lenie arid l oillil not be deterted 

'I'lie needs of t lie evening piiiniov. ()i inillii rii hiii'ini. nintain iri'!t3"„ 
of a goldeii-yellinv drying ml siiiiilai in taste and smell to (nippy seed 
ml. Tills lias been exaniined bv .\. lli'idiisi lika and K laift ■" The 
oil is o|itii'idly inartive and di'posila a few iivst.ds w'lien looled to 

ir’C. It sliowed tile following eliaiaiteiislns ' S|i. gr at I, 
(I'92b3, a,,"’ I'I72‘2, free fatty ands nil. sa|ionilii ation value lOri'2, 
|{eii'lierl .Meissl value ‘itil. titration inimber of tlie insoluble volatile 
ai'ids()'.37. iodine value 1 IH '.fi. aeetyl value l.’Vit. Tliedelinite Heichert- 
Meissl value is caused bv tlie pre.sence of capioic in id By tlie bromin- 
ation of the liijuid fatty acids the autliors isolated an ether-insoluble 
lie.xabroinide inciting with dccoin posit ion at l'.*.‘i I'tti'C, (ordinary 
lieMibroiiiolinoleiiic acid melts at ISO' 181 <’) It is concluded 
therefore that the acid is y linolenic .icni. 

The coni|iosition of the li<(Uld acids is given as ;> linolenic acid 
(i-liiiolic 3(l'20'’„./) linoliedS'l 1"„. and oleic acid ‘J'.l lh",,. The j'-lie.xa- 
hydro.xystearic acid obtained l>\ o.xidatimi with alkaline (lernian- 
gaiiate crystallised in iiiiniitc needles melting at 2I5'<'. with decoiii- 
(losition. The solid fatty acids consist ni.iinlv of (■alinitic acid, but 
indications were obtained of the (ircseiice of an acid of higher molecular 
weight. 

Skmi-I)kyin(i .\Nn No.n-Dkyi.xc Oii.s. 

II. Nakatog.iwa has lecorded the following ligures for the oil 
ex|ires.sed from the seeds of .liaorp/nt Ji iitivomi, a leguniinous [ilant 
indigenous to .Miiiiehuria. The s«eds yielded 8-71'’,, of a brownish- 
yellow oil IniYiiig s|>. gr. at 15 1 ’ ('. I)'t>t2t>. a,,-" 11815. sa(>omtiration 
Yaliie 182'5. iodine value 133'71. acid value 7'lti; The oil is stated to 
have slight drying [iro(K'rties and stands on the bortler line between 
the drying and semi-drying classes of oils. In view of the small yield 
of oil the seeds are not likely tu he commercially (irotitable. 

K<;.. UmUh Uih. C.ino ./.. Itllil. g'.’iU. 

« .-In'*. I'harm.. 1010. 267. tU ; ./.. 1010, 4giU. 

Ch,m. Iml. T’hr- 101.s. 21. S'.cs , J . lai;). gU. 
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The following filjures Imvr Ix-cii reomln! liy K. ('lied iiiul A. U. 
Tenfold for the oil from the se<'d< of nil Au>tiiiliiiii irrowii «|ieeiiiieil 
of Mexieilll Uui keve, f'ln/mefoi ^/-imomi The sei ij« \ lehleil to ether 
of a |>ule yellow oil. sp. yr at l.'i l.'i (' U ltl 17. l-ltititill. aeid 
value 9-3t<, .sa|>oiii(i< .itioii \.iliie 'JO.'l. iodine value H(. iilisapoiilliahle 
matter Oti",, The iiooliihle fatty avid', fne from iiii'vaixuiiliahle 
matter had .sp yr. at .'X) l.'i (' /i|p" l IliiiT, m pt "iti ('.. 

iieiitralixatioii vallii' liU-lti. iiie.ni inolei iil.ir vveiylit iorliiie 

value 87. faiioleiile arid wax ahseiit alnl onlv tiaie.x of liiiolie aeld 
could he deteited hy the hromide tc't The xeedx i olitaill a eyaiioyeiie- 
tie yliieo.xide. 

S. Kohayaxhi'** hax deteimim'd the i har.n lerixtie.s of the xeed olla 
of the citron (('itiim.iliDiinliiim L . 'ilh .p /i/im..). the Chinexi' eitroli 
{(!. iiiii'iiiiliiiiJi f,., xith. sp. Afin ii..'/..') .ind the l.unn|uat (h'liitinitlUi piy*>»- 
leri) and vtatea that the oils loiitain ahoiit l'.t'27'’„ of solid aeid.s, 

The oil ohtained from prune kernels has heen e.\amined hy h Kor- 
dvee and 1) .M TorranceThe kerm is vielded to ether T2",, of an 
oil vvhnh on loohnyto "i (' deposited oiie-third of ils volume of 
" fttearine " 'I'lie ' stearine " had sp yr ll'.tli.'i.'i .iml .saponilii at ion 
value 2.‘HI'8 The " oleine ' had sp yi, ll•‘.ll'.»!l. sapomriealioiiAvaliii' 
2tl7'l. The " steaiiiie ' from its hiyli saponifii ation value piohalilv 
(ontaiiis a i|uantitv of the ylveeiide.s of laiirie ai id and it would he 
iriterentiny to know the Reieheit-.Meissl value and the titiallon niiniher 
of the insoliihle volatile in ids 

K .Vljiers •'* puhlishes the followiny liyiiies foi the kernel oils of sonic, 
alone fruit.s : 


Oil 

Mild id 
oil 

SJ. sr 

I’dii \ r<> 
ji'fr u’foiit' >4 r 
111 i 

a- 

tiOll 4i||l|< , 

IimIIiii 

Milm 

I’liiiii keiiiel 


1) 9193 to 

G.'i-l to 

- 188-1 to 

|(l3 (i to 


11-9213 

(l(i'7 

l98-.'3 

121-1 

• lierry kernel 

.‘kHwl",, 

(1-9128 to 

71-7 to 

192-1 to , 

IIMito 


(l•92^7 

77-3 

197-8 

^22'(; 

IVach kernel 

i.'eir/’;, 





Ajiricot kernel . 





-- 


Three saiii]ile.s of plum kernel oil I'xaniined hy I'tz,” one of known 
purity and two <oinmcicial s.iniple.s, yave a positive eoloralioii with 
Bieberks rcayent, hut failed to yive a Baudoiiin rear lion. 

>" J., 1919. 74t. . 

,/. Chtm. InJ. Tokyo, I9U. 21, \Tir, -, J.. 1919, 294,1. 
r* Vhtm. A'rar. 1919. 118, 242; ./.. 1919, 42114. 

** Z. CnteTA. Snkr. 11117,34,433: J., IIUU, 729>^ 

•* C/Um. Vm^tchauy 1919, 26, 40; J., 1910. 50i>A. 
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RKPOBTS OF THK PROOBESS OF APPLIED CHEMISTBV. 


Kndfiavoiirn are lieing made to find ab outlet for the silkworm chry¬ 
salides which are [iruduced in quantities in Italy. 

(.5. Ta^liam states that the chrysalides contain 3lt-4(J% of oil 
which he proposes as a basis for soaps or emulsions used in cotton and 
wool scouring, lie also stales that the dry residue can be. used as a 
cattle food, a manure, or a fuel (briquettes). 

'file od from lieeeh nuts used in (ieimany diirmo the war ns an edible 
oil has been e.xamined by W. \iiubel.'“ The kernels contain bT)',, 
of oil ; the speeilic f'ravily (d the eohl drawn oil \aiii d between 
and tl-blb'.l. anil the lefiaetive index \aiied between 1172!) and 1-47.’12. 
all at 1.0 (' 'I’he liot-pre.s.sed oil "ave sp. ;ir at b'l I', ll•!)2<) () !)22o, 
.sapoiiilieation value l!)l Ittti.'i, iodine \alue 111-2 I2ii. The oil Ix'- 
eoines .solid at -17while t In-tat I V acids melt alt 2 1'(' and solidify 
at 17 ('. The piess-eake it is st.ited sometimes contains a jioisonous 
prim iple 

The seed of the .\mein an tomato e.iiamined by (1 .laimeson and II. S. 
Ihllley was found to lont.iin 2.')",, of oil and \ lelded Iti",, when ex- 
|ire.ssed. Nine samples of oil weie eMiiiiiiied and I he followiii;; hinitiii(' 
values Were obtained - Sp er. at 2.'i (' ()-!l|Sl ll■■.l|!l^l. 1-171.0 

l-172'.t. saponiliealion value IS7-)) l!)2-(i, lodme i.due in.') 12.0-1). 
|{eiehert-.Meis.sl value 0-1 (l-.'l, titialiiin number of the insoluble volatile 
acids tl-l tt-ti, neelyl value 11 -1 21)-.'). liquid fatty ai-ids 7l)-l Sn-l)",,, solid 
fatty acids l.')-ll IS(i"„ Tin-oil contained a small amount of arai liidic 
acid. 

Twelve .samples of isiih.iki oil from the islands of I/.u have been 
examined by S Nakatouawa and S. Kobayashi.-’''who found Ihechar- 
acteristies for the oils fell within the followiiie limits: Sp. pr. 
' at 15'’,‘I D’bbol ll-!t|l)l, refraetiie index l-lti.'^.o l-HiOtl. acid xaliie 
1-8 7-<). saponifii-ation value ltK)-5 l!)2-l), iodine value 77-.T Sl-ltJ. 
The oils cave a (lositixe coloialion in Ibeber's test. 

('criilothicti .s-i-.svimoidi .V, a [>lant related to .se.saine and erowino on the 
(lold Coast (known locally as “ biniou “). has been e.xamined by K. R. 
Bolton.** The seeds yielded to |)etroleuni ether 35-17''', of a ])ale- 
yellow oil which depo.sited .some " steaiine " on staiidiii". The follow¬ 
ing eharaeteristies were recorded ; Sp. gr. at 15 15^ C. I)-!)103, butyro- 

refraetometer at b)" (’. .59-8. free fat ty acids as oleic acid .saponifi¬ 

cation value 190-2. iodine value 1 U)'l>, unsaixuiiliable matter 1-53%. 
Both the Bauilouin and Ilalphen colour reaction gave negative results. 
The oil would make a good edible oil. 

Sole oil, used as an edible oil among the natives of the Belgian 

Farber Zttl.. ItllO, 30. 65 ; , Jtllfl, 377a, 

>• Z. ojjnitl. Chem.. lOlt), 25, 1.75 ; J., 1!)19, 729a. 

” J. Ind. Eng. Chtm., 1919, 11, 850; J., 1919, 7S1a. 

,W J. Chem. Ind. Tokyo, 1919, 22, 435; J., 1919. 871a. 

» .4h«1v<I, 1919, 44, 233; J., 1919, 5S8a. 



OILS, FATS, AKD WAXES, 


29 


Congo, is stated to consist Id the glycerides of oleic, linolic, stesrit 
jialinitic. and lauric acids, alsn a .small (|imntity of an acid of liigi 
inolecnlar weight, jiroliahlv araeiiulie and or Iigno(’<iri<* acid. .\ sinnln 
oil IS iiro])ared from "t'oeotuo* a variily of Citrulhis viih/iiiis, Im 
in this case, owing to the fai t th.it the tints are diirinilt and exiH'nsivM 
to derorticato and also to the r-onipaiatis'ely low oil content of tin 
kernels they are not likely to he e.xploited on a eoininen iai .scale. 

.\raehis oils of undouhleil pntity (from hand-shelled mils) with l 
somewhat high saiiomlic.itioii \altie ha\e heen noted hv N .Shine aiu 
II. L. Maxwell," who found the sa|iomlieation \alnes of I'.tT and 202 
the Iodine values heing ill-.') .liid ilj re.speelively. These high value) 
may |)os.sili|y he due to a low proportion of arachidii' aeid. 

'I’lie peculiar hehavionr of a s.imple of castor oil from Mgyplian- 
grown seed h.is heen noti'd hv AV li ll. .\tkms.'- The viscosity was 
.ahnormally low while the othi-r ch.irai ti-rislics were normal. Since 
the acc-tyl value was I til the f)il iiuist have contained the normal amount 
of ricinoh-ic acid and the explan.itton of the ahiiormalitv of the oil 
seems to he in the conlignrat loii of the f.ittv a< ids ; possi hi v there 
exists an isoinern- ricinoleie .-n id. I’cih.ips tin- di-lerimnation of the 
optical aitivity would throw some light upon it. • 

It IS stated, on the- luilhorily of II .M Coiisnl in I’aia,^-' that the 
hrazil imt is heing used as a source of salad oil .\swill he e.\pected,it 
yields a very line oil hut the difliiiilly of dci oiIii-.ilion will most likely 
pi. "eiit Its (ontiimed nsi‘. The s.ime .inihoiilv stati-s that the press- 
cak. s were used as fuel. Sinee the niit has a high inoti-in value and i.s 
moreover highly pahilahle it could he used for linmaii food as in biKcilit 
making 


Sol.Ill K.vis. 

The .sample of oitieiia fat examined hy C (Irimme ilifTers consider¬ 
ably III Its ehar.icteristii-s from that examined by K If. Holton and ('. 
llevis rrobahly, as Ciimme points out. tin- nann- oilicica is loosely 
ap|ihed to .several mcmheis of the /fo.saoo. 1 he oil for the most part 
living derived from /’/<-iO's/i/iie vhiI/himm-iii'Iik tJnmine records thn 
following eharai teristies for tin- extrai-ted fat • .'<p gr at l.’)-f)° C. 
(•■91.")S, iij^M 1-191.). point of in< ij>ii-nt fusion h")-'.'' point of complete 
fusion .oT’C., solidifying point ho-S C.aiid value Hi-.'i, su|<onification 
x'aluc 19.')-.3. iodine value -''.‘’ch.'). uii'aponifiahlc matter ni.pt. 

of fatty at-ids fsT'-GSM’ The saponilii-at ion value seems high con¬ 
sidering the presence of .siuh a large amount of unsaponifiablc matter, 

“ .1. Pieraerts, Ann. Colon 1910, 4, ii . 1 : ./., 1918, 7-11 4 

•' Chtm. Xtwa. 1919. 119, Is-'). J . 1919, HTU. 

*• Analyst, 1919, 44, 287 ; ./., 1919, 087,4. 

Chm. Cmechau, 1919, 26, 89; J., 1919, Ot.'iA. 


•’ J., 1919, 49r. 
" J., 1916, 430a. 
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and it sociiim likely Hmt the oil will llave a definite Reieliert-MeissI 
value. 

The dineovery of nn intere.stin^ new oil jialin, lilriix fmlKsonnii, is 
reported from the Cainerooiis.'*'' The.fruit of thi.s palm yields produets 
similar in natun' to the ordinary Afriean palm, Khiis iiuiiieinsiK (Jacq.). 
Two varieties of the palm have been Wlentified and their fruits are con¬ 
trasted below with the fruit of the Li.sombe palm. 



Tl IHTH 

i >urH 

IJiKtlltlM' 

Pericarp ..... 

. 76 

■I'i 

61-6 

Nuts ..... 

. 21 

.66 

.68-5 

Yield of oil from pericarp . 

. 70-‘26 

.68‘6 

63-16 

,, „ the whole, fruit 

. •o.'b.'iO . 

.6.6-8 ! 

.38-.35 


(iwln(j no doubt to the result of control, our ideas of the relative 
values of oils and fats have had to be revised. In this country we have 
seen cacao butler beiiij' sold as a (■iilinary fat. and in this connection 
may be noted a patent for deodoiisino cacao butter by means of 
steam at a hieh temperature in the presence of water-be.innji .starchy 
iiiattiV such as chopped raw potatoes. 

K. II. Kills and K. M. Hall show from a larf'e number of analy.ses 
that the published raiit'e of iodine values for palm kernel oil are too low 
and ftive as their limit in values Hi and 2.‘l. Their view that the dis- 
cre|iancy is due to the older lioiires haviiif' been obtained by means of 
lllibl's solution, which they assume to fiive lower values than are 
obtained by means of the Wijs solution, is, however, untenable, A 
large number of the ligures quoted by I.ewkowit.sch were actually 
obtained by means of the Wijs .solution and a numbere.xamined by thu 
jireseiil writer l.'i or Hi years ago gave ligiires varying between 11 and 
16. The e.xplaiiatioii must rather be looked for in the eliaiige in char¬ 
acter of the oil, po.ssibly due to the nuts being collected over a wider 
area. The iodine value of i-ocoiiut oil shows the same U|)ward tendency, 
although in a less degree. 

In nn‘instructive report on the crude cohune nut it is stated that 
one district in llondiiras is capable of yielding 10,(1(10 tons per month. 
The oil belongs to the coconut oil group, and the methods used for 
reflning and deodorising coconut oil shouhl be apjilicable, when cohune 
oil would be suitable for margarine making. The nut has a hard, thick 
shell from which when carboniseil an extremely absorbent charcoal 
can be obtained simulating in this respect coconut shell. 

•• Kauelure. Hull. Off. I'ohm . Ifll.S, It.’»«>; 191«. 74 Ia. 

o (’o.o|>erative Wliole.siUo Siu-., (». Marlin, ami W, II. Rnzel), Kng. Rati 
J : J., 1919. 19Ca. 

** J., 1913, 128t. 


U.S. Comm. Kept., June, 1919; J., 1919, 312r. 
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Tlie wax ol)tam«“il from slimi flo\M-r« {Jusiiiinnni iHli>r<it!iixiiiii4i)t) 
has fieon i-xamitu-il l>y l{. T'-mhilia'-lo ami S. 'I'lKaki.i*' who found tin- 
followiiifr liouivs : Sp. f;r at 1(M 1") (' m pt. ir>' 17 

M,,*'’ 1-4622. ( 11 ) 0 ’'' ••■11. iiiid \ulin- r2a. sapoiuliratioii valm- liMt. 
Ki-iiluTt-Meis>.l \aluc Id. Tho mi'apomlialilc niatliT is statod to 
ruiisist mainly of triaiontam-. t'„ll,... hot tins must !«• ani'iifod with 
rt-sorvo a.s tin- dilToromo ^^•ttt^•l'n lln' iiid x.diic and tin' '.iponiliiation 
value points to tho )>rosomo of a fair amount of an aholiol 

.1. tiadamor''' has l■.\aminl'd a wax from tin- Ifni/.iliaii wild l>oo of 
tho HflijxilKi or Tlii/ond spn lo^ Tin' following fij-uros aro hi von ; 
ni.pt sp. itr. (i p.'sp.'s. ai nl \aluo 2ti ^•'ll■l \aluo .'iT-.'l .')!t-2, ratio 

nuinbor 2'2d Tlioro is also hivoii a siatomont of th- lomposition of 
tho wax wlin h must bo aiioploil with losi-no 

till oxtractino tho pn-'sod rosiduos from booswax with potioliuim 
spirit of low boilina point, tl. Ifm Imorobtaimd a wax liaviiiH an 
aoid valtto of 21'2I. an ostor \aluo of .■>!l'.'s2. and a latio mmibiT of 28. 
On iisiiiH for tlio oxtta< tnui pi-tiob um spiiit of IiihIht boilmo point, 
ohloroforni, and oarbon totiaobloiido. waxos woio iditamod liaMiiH 
arid valiios lyiiij- botwom 2(1-.'$ and 2.‘M.'». .s.iponitii ation \aluos bol%'oon 
Href.") and ’.tl-.'lb. and ratio numbors bi'twom .'Ml and .'f 'J .\ .sani|ilo 
of .Vfrican booswa.x' bail tho following ■ haiac toristn.s : Sp yi at 15 '('. 
itbfi. m.pt. ()1^ (i.o 'C.. nslino x.iliio 11 li.") ami xalin- 1!I '.I2. ostor valiio 
7!>"1 >, ratio nuinbor 

Tin following fiouros an- ourii for landolilla wax' as roprosonliiiH tho 
avoraiio ro.sults iditamnl ■ .Void \alui‘ Ki lHi. ostor valno .'W’-Sil. hvdio- 
oarbons .')2'.V2‘’„. 


Ol.t I'KIIOI. 

Tho work of out.stun<linH importanoo is iln' dosolopmont of tho pro- 
<oss of nianufaoturiiiH Hl.voorin bv tho foiniontation of siitiar bv moaiiK 
^f a yo-ast. .1 H. Koff, \\ . \ . landoi, ami (i 1-’. Itoi'oi obtamod tin* 
host ro.sults with a vaiiot v of N <//i/«oiWo«-- and found a viold of botwoon 
20 and of (tlvi orol from molas.sos, a c onsidoi.ibh* amoimt oT ah ohol 
hoiiiH formod as a by-prodmt. It is stated that tho yoast must bo 
brod by suooo.ssivo sowings and must bo imiroji to tin* |/io.sonoo of sislium 
ourlionato. Tho.so aulhots lind that tin* gi.nlnal aildition of soila ash 
IS the host iiiothod of aooolorating tin* roaition Tin* prosonoo of 
ammonium ohiorido is also stated to Is* boiiefi) nil Their 1 niimiiinioa- 
tion is ably summari.sed from a foriin*ntatioii point of view bv A. II. 

'*• ./. Chrm. 1,-1 T„lyu. Hfls, 21. HIT; ./. Kll'l. lITs. 

“ Arch. Phan,,.. 1917. 255, 4ir, . ./.. Illlll. 7:tn 1 
Ch*m.-Zeil., 1918, 42, 313 ; ./, Itlllt, «71a 

»• J. InA. Eng. Chen., 1919, 11, M2; J., 1919, 7W(tA. 
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Ling.** The process has been paten|pBd in the I’nited States bv J. R. 
Eoff.** 

A similar process has been elaborated in Oerinany by W. Connstein 
and K. liUdeeke,** who add sodium sulphite as an accelerator in place 
of sodium carbonate, obtaining thereby practically the same yield of 
glycerol as is obtained in the American method. 

The use of sodium sulphiie has also been ]propo.sed by K. Schweit¬ 
zer,*’ who states that an increase of l 'i'’i, of glycerol can be obtained. 
The production of glycerin in (lerinany by the fermentation of sugars is 
stated to have amounted to ItXII) tons per month. 

,1. \V. Yates introduces the n.se id sodium abiniiiiate as a coagulat¬ 
ing agent for the impuiities in glyceiin lyes obtained from waste fat 
llis results show that by the use of this reagent he «as able to reduce 
the amount of organic impuiitics in t^t",, glyceiin fioin between 7 and 
1>% to 21“,,. He gives some analy.ses .showing that this treatment 
is more etlieiicioiis than treatmenl with aliiminiiiin sulphate. Possibly 
this method will be ii.sefiil in the treatmenl of glycerin obtained from 
rank fish oils which are sometimes '■ fiery" during nitration. 

.\ method elaiming to allaiii the same idiject ■’* lonsists in heating 
the glycerin lye with a eaiislic alkali or alkaline-eaith to between IIHI^ 
and 121) ’ I' , wherebv the inipiirilies are .said to be decomposed. There 
IS a danger, however, of causing the foiiiiation of ))ol\glycerols. 

11. WollT"" has published some ligiires for the specific gravities and 
refractive indices of two glycerin .solutions, which are in fairly close 
agreement, with those given by (leilaeh. The temperature correction 
to be applied to the refractive index for a .solution loiitaining of 
glycerol IS 2H\lll *, and for a .solution containing 7G-72",', 2Gxl(r' 
for each degree Centigrade. These figures are ii.sefiil as the determina¬ 
tion of the refiactive index alVorils a ready means of checking the pi-r- 
centage of glycerol in pure solutions. 

P. Herlolodeprecates the use of barium carbonate as a means of 
neutralising the acid glycerin liquors obtained in the Twitchell process 
of hvdrolvsis owing to the alleged dilliculty id removing the oxeesa <lf 
barium. He prefers to neutralise first with a slight excess of lime, 
the precipitate from whiidi after cooling is filtered otT and the clear 
liquor evaporateil to sp. gr. 1-1IG. d'his liquor is then boiled and 
treated with a slight excess of bariuiii livdioMde .\fter again cooling 
and filtering, the e.xeess of barium is removed with cautious addition 
of oxalic acid. This, in the writci's o|>inioii. 1 .' a wholly unnecessary 
procedure. 

» J., 1019, I75k. “ I S. Pat. 12S8:10.S ; ./, 1010, 194,w 

>• Ber., 1010. 62, lS8,j; ./ , 1010, 1101 \ 

Schwriz. Chtm. Ztil.. 1010. IS; J.. 1010. illllH. “ ./., 1019, 94 t. 

Billwarder Reifon- ii. (llveerinfabr., (ter Put. XllMlOli, ./., 1010, 913 a. 

•• Z. angtn. Chem.. 1910. 32. 148: J. 1010. 47t)A. 

•1 AnnaU CMm. AppL. 1919, 12, 24 j J., 1919, 832a. 
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Har^knku Fats. 

This industry Iirs oxpandod to dimoiKioii.'*. Imt tiiifortiinatoly 

no statistics arc avntlalilc for tins couiitrv Keen iji Hussiii.** wlicrc 
the process IS only in its iiifaiu y, tli*' prodin tion of hanlcncd fats reached 
the total of lliittl ItHK) tons per iiiolitli in I'.llH, |>iiniipnfly from sun- 
llower oil 

There havi' tieen a ioiisideralile niimher of patents taken out in con¬ 
nection willi tins indiistiv, clnetly, liowcver, for minor improvements 
111 plant or additions to exist me patents 

Amoni: tli<‘ new uses to which hardened fats have heen pul may 
U‘ noted that sufjecsted in a patent hv (' Kills,''-' who introduces it us 
.III in|;rediint for phonoerajdi records 

S I'eno has investieatj.d the elTect of a lart;e niimher of siihstances 
upon the r.ate of the hydrouenation of oils. Some lather surprisiiin 
lesiilts aic lecoidcd Thus, the son|is of nmnnesniin and liariiim are 
'tated to act as relardinK af;ents, whereas the .soaps of calcnini. strontium, 
and .iliinitninm had no action lloric acnl also is stated to have an 
inhililtine cUcct which is surprisint! in \iew of the fact that nickel 
horate has iM-i'n icjicatcdlv propo.scd as a latalvst 

The same olisi r\cr' ■ also c.xprcsscs the velocity of the alisotptinn 
of hvdioycn li\ oiN hv the cipi.ition 

" . 
t (I — J- 

( W Moon-''’' I ontrilnites a loiif’ and iiitere.stinn paper on the 
foiniation of ' iso-olcic acid " diiriiif' the hydro(>ennlion of oleic acid. 
Kroni the icsiilts of his invcslinalion he concludes that " iso oh-ic acid " 

IS amixtiiie of elaidic aiid, which contains the doiihle hond in the same 
I'osition as ordinarv oleic .acid, and one or more acids in which the doiihle 
hond has inijirated further away from the carboxyl group A state¬ 
ment made hv the author that the formation of '' iso-oleic acid ” only 
takes place conciirreiitlv with hvdrogeiiation is .at \'ariance with the 
experience of the writer, as in the expenments made by liewkowitsch 
quoted bv the author wherein large amounts of “iso-oleic arid had 
been formed when using a copper catalyst, no reduction of iodine value 
has taken (ilace. 

The lirst results of a rescan h*of great theoretical interest have lieen 
communicated bv K K .\riiistroiig and T. I’. Ililditih on the rate of , 
ab.sorption of hvdrogen bv unsaturated fatty oils. From their curves 

•* ./.. 1818, 476b. 

•’ r.S. Pats. 1276.'Si7 1270.VI9; J,, 1918, 774a. 

V J I hnn. lull r<>t’ji\ 191.S, 21, 898; J., 1919, 20a. 

./. Chem. Iml. Tokyo. 1918, 21, 749; J., 1919, 21a. 

*• J., 1919, 3201. 

•’ Prnr. Roy. Soc., 1919, A, 96,137; J.. 1919, 780a. • 
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it appear* that the more highly unsatyhated glyceride* are first hydro¬ 
genated. They call attention to jioint* of similarity between this re¬ 
action and that taking place when glucosides arc hydrolysed by means 
of enzymes, ami deduce the existence of an unstable substance of com¬ 
plex structure containing nickel and the unsaturated cum|)ouad. 

L. IMibelolide and T. Svanoe ** have contrasted the process of hydro¬ 
genation using cottonseed oil and whale oil in apfmratus simulating 
on a labomtorv scale the commercial plants of Xormann and Wilbusche- 
witscli and Krdmann. They state that the rate of absorption of hydro¬ 
gen increases up to 170 '<'., and then very slightly up to 200“(',, no 
increase in the rate taking place above that temiH'rature. This is 
contrary to the present writer's experience, who has found on a labora¬ 
tory scale a inaterial increase in the rate of absorption up to 240" C. 

In the type i>f mu<hine useil by N'orinann and Wilbuschewit.sch 
there was a perceptible increase in the rate of absorption obtained by 
inereasing the amount of catalyst up to a mnxinuim of 2'l'!,i. It was 
further found that by increasing the- agitation and also the pressure 
up to certain limits the time could be shortened, in confirmation 
of the- work of ('. VV. .Moore (see above), it was noticed in the case of 
cottonseed oil the iodine value of which hud been reduced by hydro¬ 
genation to about !t(», that there was a grc“at didieulty m separating 
the unsirtiirati'd fatty acids by the* li‘ad-salt-ether method due- to the 
presence, of a solid unsaturated fatty acid having a lead .salt difficultly 
soluble in ether. This is a.scribed by the authors to the formation of a 
solid i.somende of oleic acid by the partial reduction of the liiiolic acids. 
It is also possible the oleic acid it.self has been changed into a solid 
inodifieatiou. 

(1. Iliess points out the danger of loss of nickel incurred during the 
incineration of the fat in prejiaring the ash and advocates the extrac¬ 
tion of 2(Ht gnus, of fat with 100 c.c. of r2-5"i, hydrochloric acid con¬ 
taining a few ervstals of potassium chlorate. He then proceeds with 
the dimethylglyoxime test in the usual way. Hy this method a com¬ 
mercial sample of hardened arachis oil which apis^ared free from nickel 
when tested in the ordinary maimer was found to contain 1-8 mgrms. 
of nickel per kilo. The same observer found arsenic up to 0-1,56 
mgrm. per kilo, by Beck and Merres' modification of Smith's colori¬ 
metric test, although n modified Marsh's test gave negative results. 

If it is certain that arsenic was really present it has probably been 
introduced through impure hydrogen which had most likely been 
caused by conditions engendered by the war. 

K. K. Nord ™ has studied the conditions favouring the hydrogenation 
of oils using iialladium chloride as a catalyst. In view of the high 

W Z. angrv'. Ch m.. 1911*. 32, 2.%T. 2«9, 2"« : J., 1019, 870a. 

*• .4rft. HeichigfAitntihdtMMmte, 1919, 51, 521 ; J,, 1019, 913a. 
angfw, CAem., 1919, 89, 305; X, 1910. 913a 
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coot o{ laUadiuni thin inetliod is |iot likely to su)MTse(le the eoniiiion 
one emiiloyiiift nickel. The only ixwsible advantAfte it offers is that 
hydrogenation take.s place at a much lower temperature. The author 
states that when castor od is hydrogenateil hy this method the hydro.xyl 
grou])S are split up, whereas in the present writer's exiK'rience, using 
nickel as a catalyst, a teiii|H-rature of 2<H) ('. is necessary Isdore the 
hydroxyl group is affwteil 
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PAINTS, PKiMENTS, VARNISHES, AND RESINS. 

By .1 II. H .Iknkivs, 

dhifj (Hii’iiilttl, llri'dt liitslirn lidihnii/ do. 

In tho jirourcss of siic.Ii an art as painting, a sjional v.iliio, muat alway.s 
attaoli to Iiin-scalc i‘.\pcritn(>nts when coiulurti'il iindtT tin; rc.sponsible 
supprviHioli of a scionli'it, and tho l•(‘.'^lllt'^ now availahh; ' of furthor 
oxtonaivo Hold toats hy d N. Knond aa to tho oxpoaiiio proportioa of 
ilifloront |iaiiita, and I ho hi'sl oonihlions of apphoiition, doaoivo oaroful 
conaidoration. Tho painta woro nonorally apphod to motal platoa, 
wIkcIi woro tlion oxpoaod to ordinary woathoiiii}; for poriods up to 
yoara. 

Amoiif'at till' (pio.atioiia iiuoatii'alod was tho aihisahihtv of roiiioMno 
ooinplotoly tho oriomal oxido fiom tho auifaoo of Ih.' mild stool platoa 
before paintinj' them. Some of tho platoa woro loft in tho “ blaok," 
whilat othora wore freed from all oxido or aoalo either by sand blasting 
or, in other eases, by acid pickling. The paint was then applied, and 
the ellei-ta of long exposure studied, in tho issue l•'riond speaks very 
delinitely : that it is the boat praotioe to jsiint .struoturos while their 
aenle is still on, after of courao removing any loosely adherent flakes 
and rust." Indeed he goes further and extends this opinion to ordinary 
mating. I’rovided that any hard lumps are removed ho rogarda tho 
ru.st itself as a desirable pigment, awaiting only tho oil to lonvert it 
into a paint. Tho comploto removal of rust by sand iwiporing ho logarda 
ns a mistake. 

In previous work Friend has shown that in the drying of linseed oil. so 
long as the main ohomioal change is one of oxidation, tho .skin expands 
with attendant crinkling, but in later changes volatile products are 
given otT in larger i|uautilios, with rosult.int contraction and cracking 
of the old paint surface. 

The opinion of Liebroich and Spitzer that one thick coat of paint is 
more protective than several thinner coats seems doubtful, and Friend 
draws the opposite conclusion, finding the advantage to lie with the 
thinner coats, jirovidcd tho same aggregate thickness is attained. 

• Cornegu Hehol. Mtm., Iron and SIttt Inii., 1918, 9, 77 ; J., 1918, 736*. 
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Special interest attaches tn ex|i^iiiients minle to see if the colour of 
the pigment is a faitor in <leterniimng the lih' of a paint. Woinlen 
(lands and iron plates were used, and to serve as ]ugjnents. lakes of 
similar iliaraeter hut dilTerent eolojiis were applied as paints The 
eoneliision arrived at is vonijirehensive ; so long .is .nr is exi hided, light 
does not make linseed oil set. neverthehs^ hglit does promote the rate 
of setting or drying in the |iresenee of air ; the .o < eleiation depends 
upon the 1 olour. the short light waves being the most active. This 
prep.ires Us for the lesults of the e.xperinients. which have alreadv been 
implied bv the North Dakota tests for Ifkll’i When white or bluish 
p.iiiits .ire Used, the .ii i eler.itisl i iieiim a) .otioii on e\|io.sure leads to 
the early disintegration of the paint surf.iee. ,ind for pieseiving etTeet 
red or d.irk paints are tij be reeonimended foi suitaees exposeil to day- 
light 

III viow of tlu’ (listiiM lion now iM ing drawn iM iwot ii oxidation and 
po|\iiM'i'isation r'liangrs in hiisci'd oit dining thirkrning or K4‘tting. 
Kinnnl linds that whm raw linst-oil oil is iiM-d as a loat, so that tin* 
tirving (dianges are din* to oxidatnni. tin* rrMiltant iinown is pi*rnn*al>l«* 
to inoisturi*. Tins porositv inak<‘s raw'IiiiM*»'4l »iil a Irss 4*lT»M'tiVi* pn*- 
sDrvati\t' tlian polviiH'iisoii hnsord oil. that i' to s.is than sucii oi^as, 
prioi to its aj'piiration. has lam hratf-d to .1 suMit irntlv high t«‘ni|a*ru- 
turo to he thickw'iird hy pol \ in*‘iisation Sulistaiilially this implh‘K tliut 
“ hoih<i ’* «iil forms a iM-ttiT prrsi rvativi* routing than raw’ oil. 

PaonKiirihs t»F Dkyim; t>ii>. 

In tin* ordinarv pro<rss of hoiling hnsriMi (»ii hfjth o.xidatioii aiul 
polvinorisatKm ofnir To simly tin* tw»> rhamirs srparatrly im mainly 
tin* uhjrj t of .som<* w'oik hv 11. Ingl** ainl \. \\ oodmans«*y.“ Hoih*d oil, 
in w'hirh tin' rhangrs havr hoi‘M oih-rird at alniiil ‘JtVi is taknii 
as tin* typo of a prrdtaninantly ]»olynn*riMM| oil , whilst blown <iil pn*- 
parod by blowing air through tin? oil at Hhi f ailopt^-d to ri'[irr- 
sent oxidi.scd oil. Both jiron'ssis jirodiirr iiioro or h?s.s inH(»bibh» 
I>ortions which, hownver. diflor chemically. Tin* autiior.s retain the 
term linoxvn to rrfnr to ether-insohil>le jiortions from l>h»wn mW, and 
suggest the names polvoliii and poly-ui ids re.s|M*(tiv»‘ly for the ether- 
insoluble fractions ohtained from highly polymeiised liuseed oil and 
the corre.sponding cther-in.solul>le* acids Polyoliii is shown to V>e a 
remarkably stable and clastic substance. A newly made sample had 
an iodine value of 53 , it yielded on hydrolysis of fatty acids* 

just half of which was in.'-olublo in jietroieum spirit, this portion 
having a combining weight of 38i’ I. The polyolin was found to contain 
of ash, the nature or soufee of which i.s not stated, and only 
5*3®{, of glycerol, etc. 


• y., idi9, loiT. 
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The aiithurH think tliat in the eon(|pn»ation the [wnition of the double 
tinkiiK'*'^ >•' nioleculea in not fixed, and that when tlie linolie and 
linolenie acid qidieleit |)olyiiH'rise, riiif; foimations lehull with a atruc- 


ture Huggestivo of rubber su< 
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ofFerin)4 eonHideral>le lesi.Mtani e to oxidation, tlioiieli the producta atill 
jioaaeaa a eonaideralile loiline value 

Krom |)olynieiiaatioii the aulhois turn to oxidation ehantJea. and 
give the. anuivtical reaulta of the exaiiiiiiatioii of hll^eed oil in dilTerent 
atagea of oxidation, and a suggestion is luade of a cour.se of changes as 
follows: Assuniing a iiiixeil glyceiidi' with linoleiiic. hnolic, and stearic 
uciil radicles, the initial change is an o.xidation of the first, two of these 
radicles with the fornialion of |>ero.\ides. .\t this stage the glyceritle 
('xhihits ni'ithcr the iiisoliihility of oxidised fatty acids, nor the solubil¬ 
ity of the unoxidiscd (stearic) acid; the glyceride has heconie inter¬ 
mediate III soluliiht\, being soluble in iiiethylatcd ether but insoluble 
in .tjietroleuni spirit In the subsei(uent period, that of ‘ ageing, " 
further oxidation is not repiesented, but the mixed glyceride ill its 
already oxidiseil condition, siilTers a nioleeiilar rearrangement in which 
II molecules of iiii.xed glyceride become 1$ niolecules of sim|ile glycerides, 
of glvceryl tri-stearate, of glyceryl tri-oxyhnolatc. ami gl\ceryl tri- 
oxvliiiolenate, the latter two forming the final insoluble “ linoxyn ’ of 
oxidised oil. 

The authois have made a [larlial investigation of " superoxidised 
oil," the term being applied to the sticky and viscid ina.ss to which 
linseed oil degenerates long after its .solidification by drying is complete. 
The development of free avidity is a eharacteiistic. and the authors 
suggest that this may be due to spontaneous decomposition of perox¬ 
ides by which the chain is broken at parts with the formation of alde¬ 
hydes, which by subsequent oxiilation give rise to acids, etc. Thus, 
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The authors conclude ((/. Friend, (iiifc) that " for [K'niianency, a poly¬ 
merised sil (boiled oil) is sujierior to an oxidised oil as a paint vehicle.” 
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Incidpiital to their work i* khe examination of the inueitatzinoiiR 
matter, the »o-ealled ‘‘frog spavsn *’ or ’* l»reak ' eoaguhited and prt*- 
eipitatiHl daring tlie Uiiling of linseed uil This suhstniiee is stateil 
to sutler oxidation piefeuaitially tlu* oil. ami i.s piohahly a form of 
ie<-ithin whn h derom|KKes at higli temprr.iturrs \Mt]i the liheraimn of 
trinirtlivlainiiie The tishy smell of tiu’' -ometinh s h-.ids to miieilagin- 
oils linseed <al Uung susjMM ted of .idiilteililioii \Mth ti.sh oil, 

Mangane.se driers are found to he tai nmie ,olive than lead driers, 
hul tlieir Use in |»l.oe of lead dntMsVads to less pennaiienl pioduet.s. 

K .! Sheppard ^ has vt ndu d I lie etle» t t»( e\|K»s-iie to air of law iin 
seed oil. and finds that with oil in t.iveis | em thuk .1 skin forms 
wlien the inerease in weight is .ilumi The de< re.isi* of iiMline 

value seems to have^a straight line lelalmnship to the ineiease of 
s|M»eitie gravity The <ievelof>ment of fieea<idttv. howevei IS more 
irregular. 

II. A. (lanlnei ^ has noted the i haiiges on keeping about .‘Ui dith ieut 
paint tills in pint bottles with about 1 im h an spa< e. tin* bottles being 
kept ehised ailtl t*\ptise<l tti linlliet I sunlight The i hanaes Wen* noted 
after eneh d year periotl When .i eoiisid<*iab|(‘amount of mateinil had 
se)>arateii tin*,latter was found to be Inghlv ai id Kish oils and inariiie 
animal oils weie spet ially liable to tlevelop fiei' fattv ai ids l^erfeet 
(lantv and fn'edoiii fioin nniistun* ln*)p min h in the kt'eping tpialities. 
and the same im)>roV(*ment seems in follow st< iihs.ition by lH*ating 
to Hi.')'!’ The ehanges whieh attend txposim* are asi nbetl larg<*ly 
t<i a nti-hvtlrtilvsH due t<» the pieseiiee of eithei moisture oi fat splitting 
en7.\nn*s In the <oiir.se of veais tnng oil w.is fouml to have ehanged 
mostly to a whit<* solid mas- 

An investigation of the »anse of the nmn* i.ipid ‘ <»tiing ” of paint 
ainl varnisli during moist we.ithei lias .t|so Ihth made b\ II \ third 
ner ’ Kiliiis exposeil n-.spej tivelv to <liv and iinust air w»Te <ompare<i. 

In inoi.st air the gain in weight in 21 houis was almost e<pial to tin* gain 
in dry air in 48 hours. But this initial gam was in both l ases foliow<*(i 
by an almost equal lo.s.s. vvhu’h. hovv< \« i. m moist air was followe<l 
by a fresh ijuTcase* ami loss The first gain ami 1 <»sk is taken to In* 
due to oxidiition at the double bond p<)silnins. followed bv 1<trmation 
of decomposition [iroduets of oxyg<*nated lompounds In the film 
ex|M)sed to moist air the secomUim n^ase eoir( sp<»mls to the hydrolysifl 
of the glvcerido. forming glycerol and fatly a< ids, followe<l bv de<‘om* 
IMiHition with formation of biriiiu acid, etc Tin* final hardness was • 
greater in the film ex)M)se<l to dry air. 

The same author® di.si'u^ses the eonditioim of use of iiieidiaderi oil 

» J. Ind. Eng, Ch4:m , 1019, 11. 037; 1919. .Wa. 

* J, Ind. Kng. Chtm., 1919. 11, T.'iU; 1919, 9l‘iA. - 

* Cirf, 70, Paini Mawtf. A'i/om'. f'S.. ,Viig., 1919: 1919. 

* Circ. 68. Paint Manuf. A»90<. i'.S. ; ./., 1019. KWa. • 
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mid kindri‘d iiilx in paintH and varni'ihi's ili’ also shows ^ that under 
favourahle conditionH and treatiiuMit soya oil may be nindo to iJry almost 
us rapiilly as boilml linseed oil. A drier containiiin 0-0.‘i% mangane.se, 
0-20% lead, and 0'01% robalt is rerommended, the metals being 
jiresent as “ liiioleates.” Heat treatment followeil by blowing is ad¬ 
visable. 

I’erilla oil," obtained from the .seed of the.\siatie mint (I'trilln iki/- 
inovli's), is made in considerable ipiantities in .Japan, and is used there 
largely as a drying oil in substitution for linseed oil. 

Salllower oil as a diying oil has been studied by II II Mann and 
•V. V. Kanitkar." Kih/Iiiiii or ” .\tiidi w.i,\ ' is produced by boiling 
the oil for two hours, and then putting it into ves,sels partly lilled with 
water. The authors think that the solidiiicd juoduct is the result 
of decomposition followed by polyiiierisation, o.\id.ilion only playing 
a secondary part. Some anoinalii-s are met in the use of salllower oil 
as a drying oil ; but when it is heatisl with while lead, without furlhiT 
driers, a far more glossy surface is left than whcnboilcil linseed oil is 
used. 

Ij. 11. Ilaekelalid has patented a method of prep.iring tung oil for 
coating articles The oil is healed to a tenipeiature just short of 
that jiroditcing .solidilication, then heated to a lower temperature in 
contaet with the ailicle to be imjiregnated “ which l aii.ses solidilieatioii 
of the oil. " The article thus treated is coated •‘stcinallv bv an infusible 
and insoluble phenolic condensation jirodiict. .\ inodilied tung oil is 
jirepared stable up to liMl’C and solidifying .iboiit liid 

l■l^■.sK^:l) On, h’.vrTY .\i'iii.s 

The inijierative deniiind for glycerin during the w.ir. coincidiiig with 
a general shortage of fatty oils, resulteil in the fatly acids from linseed 
oil being tried as a substitute for the glycciide in |>.iint ami varnish 
making. Several questions arose; Would the fatty luids. now free 
to function separately, have an effect differing olniou.sly from their 
action when represented in the mixed glyceride ' .\nd if so. would 
.such difference be mainly evident in their suscejitibility to atmospheric 
eondilions. to reaction with the pigments, or to action on the surface 
to which they were applied for example, when they were used in a 
dressing for waterproof sheeting, would the fatty acids lead to a “ ten- 
rlering '' of the sheet fabric i It is probable that the full jiotmtialities 
of the fatty acids as a paint medium were not realiseil during the limited 
period of emergency, nevertheless the e.KiH’iience obtained in the use 
of so abnormal a paint medium should ^lie on record. 

’ Circ. 09. I’aint ilanuf. An-ioc. V.S. ; J., 1919. 833a. 

* J., 1919, 46h. • J., 1919, 36l. 

■» IhS Pat. 1312093; J., 1919, 730a. 
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Tlu* following o(iinion i f |{ s| Morroll " iiuiv l>c takpn as ropifson- 
tative. As a preliminary step he fimfs it advisable to bCjNirnte from 
the commercial fatty ai’ids the solid eonstitueiits m suspension which 
consist mainly of the more saturated at itis, 'riie lupiitl portion can la* 
thickened witlunit loss by special methotls so as to vicKI a lithographic 
oil of h)w grade whit li in ciiiergcncv might liiitl application in firinting 
inks, hor drying lujuors and bintling sizes fa\'onrabh' results have 
been obtained. When ust*d in tatiijunction with ct*rtain pigments of 
an inert charaettu' paint.s were obtained giving fair lesiilts. but gener¬ 
ally the (piality of the material is niiicli infeiior to that of lins«ied oil, 
and the durability is poor. Kaiily .satisfactory stoviiig and stamping 
varnisht's. and also j.ipaiis aiul black enamels, i-an be preparetl from it. 
.■\n initial idijection tti the use of such fatty ai ids for oidinarv varnish 
making is the e\tent to wlin li they darken on being heated, and to this 
has to lie addeil a marked want of ilurabilil v when the varnish films 
are e.xposed to free weathering eoniiitioiis, the resistance to water Iwing 
very alight For indoor work, however, this object ion has less force ; 
the resulting i-oafs ha\e good lii.-tre. but an' rather biittle, (leiierallv 
the defect is seen in inferiority both in elastieitv and body. 

L. .\rchbutt's ex|ieiimi‘nta •- lead him to substantially tlie same 
conclusions. He finds a pronounced mfeiiority when the fatty acids 
are used in paint.s for outside siirfai'es iron plates so paintcsl showing 
deterioration of surface shortly aft<-r I'.vpiisiire to the weather The 
following observations by him on the iiili rai tioii of iron and linseed 
oil fi'ity acids in the production of a iliying oil are of interest. In the 
absence of moisture there is no sensible reaction, but in the jiresence of 
water, when iron turnings anil the fatty aciils an' brought into contact, 
a considerable jiroportion of iron passes into solution, with evolution 
of gas. The resultant liquid when <',\posed to air darkens rapidly to 
a brown colour, and finally t<i a rich. rc*d-brown colour. It is only when 
It has attained the latter colour that the liquid has the jiroperty of dry¬ 
ing like an ordinary boiled oil Thri'e oi four per cent, represents the 
a|iproxiniate amount f>f iion neec'ssai v to ensure good drjdng, provided 
that not less than alanil 7(1'’,, of the iron |iiesenl is in the ferric condition. 
iSuch a jiaint medium is not suitable, owing to its colour, for* uccc in 
making up white or very light coloured jiaints, but o.vicje of iron, umbers, 
ochrc's, blacks, and other inert |iigmen1s arc- smiahle Figmc-nts such 
as white loud, zinc white, and colours which aie chemicallv ri-active 
W’ith the fatty'ac'icis c.annot Ire used. 'I he gloss ami general ajcjicaruncc 
of the resultant coats, both on ini-tal and wood, are quite satisfactory, 
but as judged after a year's exposure under outdoor conditions, single 
coats are decidedly permeable, ant^ do not comjiare well with linscred oil 
paints. Two coats give, however, a fair amount of protection, though 
still not so good as linseed oil paint. 

*• Private oommunii»tioii. *• Private communictetloia 

» U 
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'I'lif cxiicriciui- in tlu' use of linsdod oil fatty acids instead of the 
(jlyceride for dressing waterproof sheets (tarpaulins) was also such as 
to lead to a reversion to noinial dressing as soon as tlie latter became 
available The sheets dii'ssed with the tii-.ited linseed oil fatty acids 
dried soniewhat hard and still ; there was nevertheless evidence of the 
successive coatings not having an even hold on each other, and further 
a tackiness soon developed ejving much trouble when the sheets were 
folded The lines of the folds, too, showed iraeks. The chances of 
getting a good waterpioof sheiU, seemed greater when cotton sheets, 
imstead of lla.v sheets, were ilrcsscd. ]iiohahl\ owing to the greater 
ijuantity of dressing taken up by the < otton sheets (lenerally, how¬ 
ever, the sheets proved Ic.ss inipeivioiis to w.iter than sheets prepared 
with normal linseed oil drcs.sing 

llroadly the sheets'proved wanting in tie.xihility and durability. 
There is no clear evidence as to tendeiing ' of the fibres- -anyway it 
was not a prominent feature in the peiiod during which these sheets 
were under ob.servation 

Amongst the patents taken out (or the tieatment of linseed oil fatty 
acids BO as to rdituin a satisfactory paint medium may be, mentioned 
onejiy O. Wilkins and t'o. ami \V. M. .Mlsi-hrook,'-' m which the reactions 
between the fatly acids and metals such as iron are covered ; by A. A. 
Lockwood and M. K. Samuel," where a borate is formed, followed by 
oxidation ; by .\ I’, llev.in,* ' who .separali's the stearic acid by limited 
treatment with eg. calcium hydroxide, and then adds cobalt resinate 
as a drier. K. Witter " heats the fatty acids to .^)O"-600'’F. for 
■I hours, with or without driers, with further treatment if the product 
is required for linoleum manufacture, and F. Hochm and C. A. Reihl 
heat to a high temperature in the presence of a small jiroportion of 
metallic copiier. nickel, or eidialt. and blow in oxygen till a sp. gr. of 
0‘5ll)2-<)-998 is attained. It is an advantage to add 12 ir>% of tung 
oil and, a small quantity of alkaline-eartli soap to increase speed of 
polymerisation 

I’Ki.vinsr.s. 

'I’he qualities of white lead have evidently to be kept in mind as a 
standard in considoriiig the following special properties claimed by 
W. If. Hemlrieks on behalf of zine oxide as a pigment : whiteness, 
permanence, liiieiiess of division, oil absorption, inertness towards 
other j'igments, durability, and non-toxieity '. the resultant paint film 
is markedly glossy and smooth ; exposure does not make it crumble 
or ■■ elialk,” ami it remains opaque. .Vs qualifying these properties 
it is observed that owing to the oxtyemc fineness of the particles of 

•’ Kiig. I’at. 122016:7., 1011). Ill.v. ■' Kng. Put. 121237:7., 1919, 110a. 

o Eng. Put. 121992 : 7,, 1919. 110.V. " Eng. Put. 122096 : 7., 1919, 187a. 

»’ Eng. Put. 123792 : 7.. 1910. 263a. « Chtm. Trade 7., 1919, 66, 603. 
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anc oxide, when it is used ae a single pigment in a paint it spreads out 
excessively under the hrush, si> tliat the re--ultant coat is so thin as to 
apiK-ar somewhat transpaient The dillieulty m fact is to get single 
coats of zinc oxide paint of siillicicnt.thickncss to compare satisfactorily 
with, say, a white lead paint, which forms both a much thicker coat, 
and one with a rougher suif.ice This rouirher surface of a white lead 
paint is not altogether a disadvantage, it offers a goo<l " bite ” for 
later coats, though it unfortunately offers a corresponding hold for dirt, 
and cannot be kept so clean by washing. The different modes of dete¬ 
rioration of the two paints are also significant. Zinc oxide paints do not 
progressively crumble and " chalk.'’ but peel off finally in jiatches. 

The white lead paint film not only crumbles ]irogre8sively and 
''chalks," but cracks appear in the film, at tir.st of miiToscopic ilimen- 
sions, forming a fine network |>attern all over the surface (" checking "). 
These cracks enlarge and beeome selective lines of attack for the action 
of sun and ram. White lead and zine o.xide.are in these pro|>erties 
largely complenient.irv to one another, and in judicious admixture 
they (irodtice a more perfect jiaiiit than either lonstitiient when used 
alone. A general statement is mndi- lo the effect that a single-jiigment 
paint, wliatever the nature of the pigment, is never so sutisfactory.as 
one made up with a combination of pigments. 

The development of whiti* pigments and iiieit fillers or ' extenders,” 
esja'cially in resjiect to ,\nierican praitice. is also dealt with in a pajier 
by S. .J Cook.’’* The methods of inaniifai tuie of the (ligmentB arc 
described, the resultant jiroducts being dealt with aci ording to whether 
they are the results of wet precipitation, such as white lead and litho- 
pone, or are fume products, like basic lead sulphate, zinc oxide, and 
“ leaded-zinc.” The latter is derived from zinc ores containing large 
(juantities of lead, ami the resultant jiroduct is graded according to ita 
content of basic lead sulphate u]) to say .'3.')%. 

White lead paint dries to a rather soft surface, weathering to a chalky 
coat, easily abraded. White zinc (zinc, oxide) paint dries more slowly, 
but yields a hard, almo.st vitreous surface. A mixture of the two such 
ns t!0% white lead and 40% zinc oxide shows a material correction of 
qualities, and is recommended. As to the inert fillers or “ extenders,” 
they are not invariably to be regarded as diluents, and renjarks are made 
from this (loint of view' on baryte.s and blanc fixe, also precipitated 
barium carbonate, silica, gypsum, kaolin, and asbestine. 

LeaA Piijmentx. 

Some useful observations on the oxides, carbonates, ami sulphates 
of lead were made Ey C. A Klein ^ in a pajier rend before the Oil anil 
Colour Chemists’ Association. “ New process ” lead oxide, obtained 


« J., 1919, 1371. 


“ J., 1919, 471*. 
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by violent agitation of molten lead caat-iioD containers in a current 
of air, 18 brown to yellow in colour, and may contain 4-7% metallic 
lead. Sublinio'i oxide, an American product, is obtained by oxidising 
lead and subliming the resultant oxide, using natural gas as a source of 
heat. Orange lead differs from red lead in its higher eontentof PbO„ 
the theoretical proportion of .'51-94%, however, never being attained. 
It is suggested that l’hj 04 poa.sibly consists of a solid solution of PbO 
and PbOj. Then* are also observations on the successive changes in white 
lead during its formation from the basic acetate. Basic lend sulphate, 
obtained by sublimation of galena, has found extensive ajiplication 
us a constituent of paints in the LTnitcd States. 

LnmiwmK Paints. 

Bahr'-*' discusses the phenomena of luminescence in relation to 
luminous paints from certain theoretical considerations, 'flic photo- 
luminescence of alkaline-eartli sulphides results from the crystalline 
structures and the presenci' of small (juantities of such impurities as 
bismuth, lead, or copper. With increase, of atomic weight and of di¬ 
electric constant, the radiation emitted moves towards the spectrum 
xoiics of longer wave lengths. Self-luminous paints are produced by 
admixture of radio-active matter with zinc blende, a good binding 
material being a jiure nitrocellulose laopier. A jiatcnt for luminous 
paint was taken out by (1. .\. II. Muller and J. Mai farlane.-- who heat 
sulphur (2(5 parts) with strontium sulphate (19), calcium suliihate (6), 
and magnesium carbonate (1 part), the product being then ground. 

('■arhon Blacks. 

Amongst the patents for methods of preparing carbon blacks some 
novelty apjiears in that taken out by t'. 1). McCoiirt and ('. Kllis,*® 
who force methane through strongly heated porous material, u.sing the 
liberated hydrogen as fuel and collecting the gas black. T. W. S. 
Hutchins allows the electric, arc to impinge on a vertically rotating 
disc which brings up a tilm of oil or tar from the bath, but in a siibse- 
(pient jiatent he substitutes an oxy-hvdrogeii or similar high- 
temperature flame for the arc. To render lamp-black dustless B. L. 
(''urbi8hley-“«incorj)orntes with it 2-5% of resin oil. L. Bendit ” 
jirecifiitates the carbon in a zone of reduced pressure by electrostatic 
uctibn. 

lo .r. GasMcachi., 1018, 91, tUM, 614 ; ./., 1919, IIOa. 

” Kng. Pat. 130885; J., 1919, 730a. 

” U.S. Put. l-’7638.5 : J., 1918, 708a. 

>' Kng. Pat. 124557 ;'X, 1919, 378a." 

Hag. Pat. 126560: 1919, 472a. 

« Kag. Pat. 127770; J., 1919, 54.5a. 

«> V.8. Pat, 1304729; J., 1910, 590a. 
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Synthutic KeSIN'8. 

Cottnutrom- Rfsins. 

Att<Mnpts continuo to be niiule ta produce fully Katisfuctorv puint- 
redina by ])olyinerisin{' iiideiie and couinarone, two proininent eon- 
atituents of the fraction of coal tar naphtha distilling between 1(50“ 
and 185° C. The early claims made on behalf of the resultant resins 
for special resistance to alkalis and acids have not escaped challenge, 
but the properties are intlueiiced (jreatly by the methods adopted to 
induce polymerisation, and in this wc have a tiehl for proj^ressive 
investigation. Means have been desciihed for distinf'uishine these 
from other resins, natural and synthesiseil. Thus, .1. Mareusson '■*'* 
points out that the natural resins melt at lusher tempeinturcs, and have 
much higher acid, saponification, ami iodine \alues; further, they are 
optically active. 'I'lie greater solubility of eoiimarone resins in solvents 
is also noticed. If. WolIT deals with the means of separating the 
coumarone resins from oxidised fatty acids. 

M. Darrin produces a light-coloured coumarone resin by the action 
of sulphuric acid on the indene-coumarone constituents, followed liy 
neutralisation and distillation. F. W. Sperr and M. Jiarrin heat *110 
naphtha fraction umler high pressures to teni])eratures of 10(i° 1.50“('., 
and, to assist in the polymerisation, u.se as cataivsts strips of copper, 
silver, gold, or jilatinum. The KojiperK ('o.“- al.so prodm e |Kilyiiierisa- 
tion hj heating the couniarone-eontaiiiing Inpiiil under pressure in an 
autoclav4’. According to another patent. K. W. tijieri and M. Darrin*’ 
produce a paint by dis.solving pitch in the selected fraction of naiihtha, 
which is pohTuerised by the u.se. of such a catalyst as aluminium 
chloride, or by steam or air at ItiO't' 

K. Stern *' gives the results of an examination of coumarone and 
finds that the jiolymerisation is reversible. He finds that zinc chloride 
and silicon tetrachloride do not indure conden.sation. but that tin 
tetrachloride has a proiioumed effect. The action of aluminium 
chloride is not due to the liberation of hydrochloric acid. Coumarone 
oils, though not oxidisable. thensselves, yet leave dry films •under 
the influence of paint “ driers " acting as catalysts. 'The jiroperties 
of mixtures of coumarone oils with boiled and raw lin‘’ced oil arc 
noticed. 


»■ Chtm.-Zcil., 1919, 43, 109, 122; ./. 1919, 329a 
» Farben Zeil., 1918, 23, 307 ; J.. 1919, flUU. 

“ U.S. Pat. 1297328 ;.Ja 1919. 428a. 

Eng. Pat. 123806 ; ./., 1919, 263a 
« U.S. Pat. 1296776; ./.. 1U19, 379a. 

Eng. Pat. 118079; ./., 1919, 46a. 

Z. angew. Chem., 1919, 32, 246 ; J., 1919, 6S8a. 
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Bakelile type'oj Resini. 

Ac:tivity is still obvious in the preparation of phenol-aldehyde con¬ 
densation proiiucts. T. A. Edison adds p phcnylcnediamine to 
the usual (toiistituents. It. E. ]>ior,^* to assist in the condensation, 
omi)loys us catalysts such substances as the ammonium salt of a volatile 
organic acid or ammonium bicarbonate, for e.xample, 3 gallons of 40% 
formaldehyde, !>'!) gallons of commercial carbolic acid, and 0 lb. of 
ammonium bicarbonate. JI. V, Potter and the Damard Lacquer Co.®^ 
somewhat similarly use, a small quantity of alkali such as ammonia as 
a catalyst. L. II. Baekeland®® produces a fusible product of the 
Huliretun class by condensation of a cresol mi.xture containing p-cresol 
with a compound containing a mobile methylene group. K. Bei'kmann 
and E. Dehn use furfural in place of formaldehyde in the prejiaration 
of these. E. Zimmerniann ■*" produces a resinous substance by con¬ 
densing formaldehyde with lactic acid heated to IDl)' 

N.vri it.M. (liiMs AM) Kksi.n.s. 

The Board of 'I'rade .loiiinal " describes the methods adopted for 
separating Kami gum from e.\liaiieous matter, and includes .some 
stati.stics of the gum industry in New Zealand. \V. l‘'ahrion pub¬ 
lishes the projierties of the soda-soluble con.stitueiits of pine resin, 
including their solubility after acidification. \V. Schaefer '® deals 
with the recovery of rosin from pine scrapings. \. Zinke working 
W'ith 11. Lieb has .studied siaresinol and other derivatives from Siamese 
gum benzoin, and with E. Uuterkreuter has investig.ited the hydro¬ 
carbon constituents of /7-dammar resin. II. AVoltf finds that borax 
solutions do not elTect any sharp separation of one resin from 
another, but only a concentration of one or other; for e.’campile, 
although colophony when alone is not dissolved, yet it is partly soluble 
in borax solutions when in admixture with shellac. \V. Fahrion 
discusses the comparative chemical properties of Austrian and .\inericnn 
rosins. E. Knecht and E. llibbert conclude from their inve.stigationa 

” U.S. Pat. 1283706; J., 1919. 47a. 

>• M.ia. Pal. 124010; J . 1910. 330a. 

Kiia. Pal. 131112: J.. 1919, tCllA. 

>■* U.!4. Pat. 1306681 ; 1010, .VOOa. 

” UtlzunijAter' K. I'ri u.<a. Ahiil. 1018, 1201 ; J., 1919, 64Ga. 

« tier. Pat. 30377-1; J . 1919, 187a. 

“ B<l. »f Tra,l,- J.. Xi.v. 28, 1018, ami .May 22, 1919; 7., 1918, 436 h ; 1919, 
207i<. 

** Chctii, I’ltiAchaii^ lltlS, 26, It; J., IIMS, 774 a. 

*• Chem. Cum'/unt, IIUaS. 25, 2.">; U»18, 775a 

« Monat^h C/iim., UUS. 39, 7.. ;»!!►. KS7a. 

*» Monotsh. C/um., liH8, 39, 8l>:>; 1!UU, 227 a. 

** Chem. Umurhaii, 1910, 23, 1 ; •/., 1919, 227 a. 

Chcm, Umgehau, 1919, 26i 65; J.. 1919, 471 a. 

^ J. Goc, Dytrs and Co/., 1010, 35, 148 ; J., 1919, 472a. 
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ou the constituents of French anil American rosins that they probably 
exist in the main as anliydriiles. and that hydration is a preliminary 
step towards the crystallisation of the re.-in acids, sucli*hydration bein); 
evidenced by tlie wlutenin^ of syrfai-es varnished with rosin when 
subjected to the proloiifted in tion of water. 

The constitution of colo|ihony is disc ussed criticallt by L. I’anl.^" 
The results are described of the addition to i olopbony solutions of liydro- 
chloric acid, sodium chloride solution, and alcoholic h ad acetate. The 
colloidal properties of colopliony coiniiouiids and their chaiiftcs are 
ascribed to a special " holding power” characteristic of resinous com¬ 
pounds, with the ajiparent formation of new chemical suhstances. In 
virtue of this " holding power ” resinous substances often form well 
crystallised compound.'^ with bidrocarbons. True resinous substances 
pass into the crystalline l onditioii, whereas the pscndo-rcsiii suhstances 
are non-crystallisable The colophony substance, in coiiseipicnce of 
Its colloidal nature, is a ' liMiig substance " until its i-olloidal water is 
used ui>. this leading to a labile e<piilibriuni, a condition probably 
realised in amber. 

F. A. Kichter •’*' cxtiacts the fat and ri’sin. with a yield of about It*”,,, 
from conifer needles, after tireliminary treatment with boiling wjiler. 

A. (!run and K Winkler have studied the action of sulphurii' acid 
on colophony. In one treatment the ro.sin, in petroleum spirit solution, 
was exposed at —.h" ('. to the action of the strong acid for 6 hours, and 
the product obtained after removing the mineral acid and solvent. 
In aiiLilier treatment the colophony was subjected to estcrificatioiri 
by methyl alcohol and sulpliuiic. acid. The products of these treat¬ 
ments were compared analytieallv with the, original colo|)liony. It is 
concluded that the action of suli>hiiric acid in the first treatment leads 
to the production of about 61% of the inner ester of a hvdroxy acid, 
thus: (.’„ll3o{OIl)('00.(',,n3nf.'OOH. The formation of the inner 
ester is analogous to the formation of diriciiioleic acid from the sul|)liiiric 
acid ester of ricinoleic acid, the sulphiirie, aiiil comhiiiing with the 
double linkage and’the product then being di composed by water. 

O. A.schan and K. E. Ektiolni have obtained a new resm agd from 
siilpliite.-celliilose wa.ste liquor. R. Tsucliiliashi and S. Ta.saki descrilw 
some resins from Liquidnmfjcr Fonnosiiiui. 

n. (i. Smith ■’* describes the propeitie^ of a s|„.|hie lik<‘ resin to be 
e.xtracted by alcohol from the tniter hark of the Mttit'h’iteit unvinitn^ 

the yield being 2tt-25"k- 

“ Kolloid ZeiU., 1918, 24, 95, 129, IBS ; J., 1919, .)4.'>a 
“ Ger. Pat. 311291 ; J., \,91J, JUCa. 

Cktm. IJmschav, 1919. 26, 77 ; J., 1919, .>B9a. 

*■ Firnlii Ki Muiqtl., 191H ; ./., 1919. IHBa. 

J. Vhem. Iml. Tokyo. 1919. 22. 2HS; ./., 1919, e46A.t 
« /. Proc. Royal Soc. A'.*’. Il'ofc., 1917, 61. 232 iJ., 1919, «06a. 
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A new Boiirce of tilrpentim' oil and resin in India is the Indian frank¬ 
incense or olil>anuni, Ho.iimilia sennta ; the yiehl and characteristics 
are described.‘“i 

l)oi'K.S AND fV;i,U;i.OSK Vakni.siik.s. 

The int<'nHivc clfect of war is seen in the develo[inients in the manu¬ 
facture of dopes and acrojdane varnishes. I f. A. Gardner reviews 
the constitution of war time dopes, and nivcs the following as a tyj)ical 
comjxtsition of solvent : Methyl acetate 60, methyl ketone 10, benzene 
15, acetone 10, diacetone alcohol 5; I gallon of this mixed solvent is 
used to dissolve 7-0 oz. of cellulose acetate and 1 oz. of triphenyl 
phosphate, with addition of small quantities of such compounds as 
benzyl acetate, benzyl benzoate, or \irea. In the departure from the 
earlier types of dopes the main aims have been to reduce the toxic 
qualities of chlorinated solvents, ami to leave (inally a flexible coating, 
impervious to water, and non-intlammabh'. The re|>lacement of cellu¬ 
lose nitrate by the acetate or other ester is an obvious step, but the 
ingenuity of inventors mainly (inds expression in the complexity of the 
organic solvents, and in the introduction of small portions of non¬ 
volatile organic constituents. The patents taken out arc too numerous 
to he noticed here ; references to them will be fouml distributed 
throughout the Journal for 111 10. 

AnAI.YTK'AI. oil KxIUCKIMKNTM. OnSKKV VI'ION.S 

V 

W. T. IVaree ” deals in two papers with the estimation of the con¬ 
stituents of oil varnishes. The first paper describes the identilication 
of China wood oil and other fatty oils in varnishes. When China wood 
oil alone is used in |)artial re\)lacement of linseeil oil, the refractive 
inde.x of the fatty acids is found to be more elTei tive than the poly¬ 
merisation teat laid down by Houghton. In the second pajier I’earce, 
starting with carefully synthesised varnishes, ih'als with the estima¬ 
tion of the constituents analytically, the results being given under the 
headings of ro,sin (colophony), ordinary gum resins, fatty oils, and 
thinnerti with separate estimation of benzine. The rosin is determined 
by Mcllhiney's method. Wolff’s mode of esterification being adopted 
instead of 'rwitcheirs. Houghton's procedure for the estimation 
of gum resins and oils, though slow, is found to be satisfactory. The 
illustrative results are good. The estimation of certain pigments is the 
subject of a paix'r by O. J. Hough,''’® e.g., cu]irous copper in eopiier 
paints, lime in white lead, chromium in chrome yellow and in mixed 

“ J.. 1919, 8Sr. “ C’irc. 05, Point Manufrs. Assoc. C.S.; J., 1919, 545a , 

•’ J. Ind. S»g. Chem.. 1919, 11, 121, 200; J.. 1919, 226a, 263a. 

^ ('.a. of Statulardss^ Tcrh. Paper 65; J., 1919, 2rt3A. 

» J. /iPi. CAem.p 1919* 11; 797; 1919, 0L4 a. 
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piginentB. H. (’. S. do WTialley **’ judgox the vixcoxity of varnishea 
by* dipping luu-roscojH.* .slidt-s of lixed dinienaions in the varnisli, the 
latter being at a standard teuiiH-rature. Tlie slide iaithen withdrawn, 
allowed to drain a detinite tune, aiid (he inerease of weight notetl. this 
being taken as proixtrtionul to the \iseosity of the varnish. A. de 
Waele*' deals with the determination of thiniUTs in oil varnishes, and 
in another paper*- with the jMTineabihty of paint and varnish films; 
he calls attention to the extraordinary absence of bloom ami chalking 
of varnishes made with t ting oil. when immersed in water. If. Wolff** 
has experimented with varnished surfaces exposi'd to water, the water 
being varied with respect to dis.solved air and o.'cygeii lie eoneludes 
that any action which attended the experiment was due solely to the 
water, and not to the ilissolved gases. II. A. tlardiiei finds the eoin- 
|M)unds of the rare earths to yield very opaipie pigments, with hiding 
IMJwer comparable with that of lead and ziin pigments. A riidiiim salt 
when mixed with a pignient-ba.se like zinc sulphide ami a varnish, 
yields a paint with a soft gieenish glow of great duraliility, much 
superior to ordinary liiniinescent paint 

The IT.,S. Bureau of Stand.irds .suggest that for the detection of 
soya bean oil in linseed oil tin' figure for the hexabromide will be (piind 
much more etTective than the iodine value Kor pure linseed oil the 
value for the hexabiomiile lies between ffi-fi and lO'fi, whilst the upper 
limit for the hexabromide from soya oil is ataiut .fi, and averages 2'2. 
A. G/iin and J. Janko *“ discuss the variable lesnlts for the iodine value 
of colophony, according to the reagent used and tune of exposure, the 
're.sults being complicated by the joint sulxstitutive and ailditive effects. 
Miss E. M. Taylor*’ finds that if instead of Wijs’solution, a solution 
of iodine tribromide in chloroform be used, turpentine reacts so as to 
give a dhstinct resting stage at a figure for absorjition equal to 4Br for 
f'loH,,.. The .stage is leached almost instantaneously, E Kourneau 
and M. ('res]Hi suggest the use of alcoholysis in the study of balsams, 
e.y.. bv boiling with alcohol containing hydrochlorie acid. The resins 
are not attacked. T. L. I’rossley ** discusses the different methods of 
determining the melting points of resins. In the examinatign of oil 
varnishes, and after the removal of the tliinners by steam distillation, 
A. de Waele’® recommetuls the luhlition of small ipiantities of a mixture 

• 

« Analyst, 1919, 44. 288; J.. 1919, llKWs. 

•> Analyst, 1918, 43, 408 ; J., 1919. 

•» Oil and Cot. Chem. Assoc. ; J , 1919, .194B. 

•• Farben ZeU., 1919, 24, 961; J., 1919, 781a. 

“ Chtm. Trade J., 1919, 84, 508. “ J., 1919, 437b. 

*• Chem. Umschau, 1919, 28, 20, 35; J., 1919. 506 v 

•’ Analyst, 1919, 44, 401; J., 1920. 72a. 

“ Bull Soc. Chim., 1919. 26, 386 ; ./.. 1919. 688a. 

•• J. Ind. Eng. Chem.. 1919, 11, 52; ./.. 1919, 186a. 

» Analyst, 1018, 43, 408; J., 1919, 46a. 
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of benzene (3 parts) and alcohol (1 pa^). The water locked up in the 
residue is thereby liberated, and can be readily removed by boiling out, 
leaving the non-volatile constituents in a condition for further exaniina- 
tioD. 

MISCKLLANKOUS. 

Y. Slunosaki ” gives the pro|)erties of .Japanese turpentine from Pinui< 
thumbergii. It yielded 73“;, of colojiliony and 23% of essential oil. 
The eharucteristie.s of the latter are described. 0. .'tschan’* deals 
with the ter])enes and resinous constituents of h’innish turpentine. 
The content of iron, silira, and alununa in resins etc. is given by M. 
Gonnerinann.’''* A useful review of the paint and varnish industry is 
given by A. de Waele.’* W. A. Allschrookread an interesting paper 
before the Oil and Colour Clicniists’ Association on monoazo dyestuffs 
for lakes and pigments. A history of the manufacture of floor cloth 
and linoleum has been compiled by M. W. .Tones,"'’ and the distinguish¬ 
ing features between floor cloth, kamptulicon, linoleum, and corticim* 
ate e.xplained. J. Ale.xamler ’’ has taken out a patent for producing 
pigments in tinely divided condition. The solutions before interaction 
each jeceivo a protective colloid, e.g., in the pri'iiaration of litliopone, 
gelatin is added to both the barium sulphide and the zinc sulphate 
solutions. Specifications of quality for paint oils and pigments become 
more numerous, eBjiccially in .America- the home of standardisation— 
and attention may be, called to those for lin.st'od oil, raw, refined, and 
boiled, prepared by the U.S, (Jovernment Inler-ilepartmental Com¬ 
mittee on Paint Specification Standardisation.’" In virtue of its 
hygroscoide power glycol is used by T. (lold.schiiiidt in.'.tead of 
glycerol in making printing and stani|)ing inks. 

’■ J. Vhi m. hut. Tokyo, 1018, 21, Tlllt; ./, 1919, 2U. 

Fiiutku Mrtttirt., 1918 , J 1919, lV>li\. 

Biochrm. Znl..,, 1919, 95. “Sii; ./., 1919. 729 a 
'* J.. 1919. 2tt. ” t'hrm. Trade J.. 1919. 65, 573. 

J., 1919, 2«t. ” C.8. Put. 12."iU708 ; ./ 1919 2 »Wa 

’• J. Ind. /illy. Chem. 1919. 11, 903. 

« tier 'Pat. 309911 ; ./.. 1919. 379a. 
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IN'DIAUUIIHKH. 

JIy 1). F. Twiss, DSr, I’.l.C., 

(’hu'j ('li)iiiii-t IMtnIop liiihiMr f'o.. liinniiujlmm. 

Thk outstanding feature of the year s literature is the inerease in tlie 
number of published .investigations on the immediate and subseipient 
ihanges eaused bv vulcanisation. Reference to the.se investigations 
will be found in the appropriate section of tlu' report. It is, however, 
almost impossible to re.sist a eonvietion that the published investigations 
lag eonsiderablv behind the actual .state of knowledge in teehnieal 
jiractiee, aiiil are eon.se(|uently liable to give a wrong impression of the- 
scientilic standard in the rubber industry. 

A very interesting historical account of the rubber indiistrvjind .1 
review of its pre.sent position have been given during the year by B. I). 
I’orritt.^ fn producing "tt-HP"/,', of the world 's total supply of raw rubber 
within the empire, Britain holds a predominant position, but ns a eon- 
sun er it is a bad .second to the rnited States, whose demand for .some 
vear. uiib apjiroximated to two-tliirds of the world’s output, and even 
previous to the war reached appro.Miiiately one-half of the total. 

Much interest attaches to the action of the British .V.s.sociation for 
the Advancement of Science in its recent institution of jieriodie reports 
on colloid chemistry and its indii.strial applications. 'I’wo report^! 
have appeared so far, in 1917 and 191‘.) respectively ; only in the former 
is rubber given special mention, a section by II. 1’. Stevens |)re.senling 
a brief general sumniary of the < hemi.stry of rubber from the industrial 
point of view, biit the progre.ss and discoveries made in other branches 
of colloid chemistry should prove of I'oiisiderable service to tjic rubber 
technologist in indicating likely directions for fruitful re.seareh. 

S jATisl'i* s 

On account of the difficulties and restriction of .shipping, the world’s 
output of rubber for 1918, us measured by the e.xjiorts from the rubber- * 
growing district*, fell short of the estimate,® although the steady 
increase in the area under plantation rubber was maintained : the 
decrease in the total quant-itw e.xported was the greatest since the 
foundation of the plantation rubber industry. During 1919 the trans- 
jKirt conditions have been .such as to render jiossible the delivery o 

‘ ^ Ray. Sue. Aria, 1919, 67, 252. * Ann. Rtfts., 1918, 3, 29*. 
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the MurpluH from ItUH, and the combined total for the two years promiHUs 
to exhibit a normal increattc. The approximate figures are given in 
the following tabhe.* whilst the general trend of the variation in the 
annual production (as distinct from Uie annual .shipment) is shown in 
the lorresponding diagram (Fig. 1). This emjihasises in a striking 
manner the remarkable progre.ss of plantation rubber and, inferentially. 



Kio. 1 .—Annual Production or Kudbku sinc& I'JUo. 


the overwhelming pro|iortion of //loro rubber (|>lantation and Brazilian) 
in the total. 


Year. 

rUiitatloii. 

llratll 

Uct. 

'lotnl 
till tons). 

Porccntatfe 
of incft’a.'ii.' 
or Uwrca«* 

1913 . 

47,618 

39,370 

21,452 

108,440 

+ 9-6 

1914 . 

71,38t1 

37,0(K) 

12,lXK) 

120,380 

+ 11-0 

1916 . 

. 107,867 

37,220 

13,615 

158,702 

+31-8 

1916 . 

162,660 

36,500 

12,448 

201,598 

1-27-0 

1917 . 

. 213,070 

39,370 

13,258 

265,698 

+311 

•1918 . 

200,950 

30,700 

•9,929 

241,579 

— 9-0 

tl919 . 

. 339,000 

33,000 

10,000 

382,000 

+68-1 

* Aroount shipfioi). 

t Kstiinated 

includes 

5osO(K) tons from 1918. 

* ** Worid't Hubber Poaitiam 

t 

Nov, lOltt {W. U. Biokiuson & Son, London) 
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Specific (irneili/. i 

Tin* furtlicr iirosccutioii l>y (). do Yrio.s <if lii.s invostigutioii of tho 
pffoct of various ooiiditioiis of ta|i|>in” on (lio olmraolonstii s of Hevea 
latex ^ has led to a closer exaiiiiuatiua of the rolationslii|i exiating 
lu'twoou the speoitic fjr.ivity and the proportion of ruhher present. The 
iiii|iortanee of this matter is oIim’ous from the coninion use of the 
hydrometer on the plantation for the determination of the rubber 
concentration of the latex. As had been shown by earlier experinienta,* 
the hydrometer and its special moditicatioiis, the " nietrolac " and 
“ late,xonieter," do not in variably yu'ld accurate re.sults, and the observcxl 
errors were freijuent and of considerable magnitude. Other investi¬ 
gators had previotisly suggested that the relation between the specific, 
gravity and the rubber content of the late.x is not a simple linear one,* 
and the earlier results of de Vries had hal to a belief that the spi-cifie. 
gravity of the undiluted serum might be so variable as to make it have 
an important disturbing influence on the specific gravity of the latex. 
There are many po.s3ible ojienings, however, for the nnauthurised,and 
even unintentional introiluction of water into the latex before it is 
received at headquarters, and ajiart from this there is an obvious 
danger that previous to coagulation, or during this proce.s.s, the aijueous 
semin may undergo alteration by chemical decomposition. By repe¬ 
tition of the earlier exjieriments, with careful laboratory supervision 
in order to ensure the exclusion of “ foreign ” water, (). de Vries 
has been able to show that the earlier observation must have 
been due to aceidental dilution ; the serum of latex collected under 
such different conditions us caused considerable variation in the rubber 
content, po.ssessed a specific gravity ranging at the widest from 1'<I226 
to rolTO, the corresjionding figiire.s for total solids and ash per 
1(H) C.C., ranging from -f-S to .'i-d grins, and from o-ti toO-b grm. respee.- 
tively. The sjierific gravity of the serum therefore can introduiM" but 
little disturbing effect in the specific gravity of the latex. Although 
the results also suggested a slight inconstancy in the specific gravity 
of the rubber, the values did not deviate far from an average of 0'913. 
Consequently even when the (^onditions cause a wruoidcrable fluctua¬ 
tion in the rubber content of the original latex, the points obtained on 
jilotting the percentage of rubber against the specific gravity of the» 
latex lie entirely within a narrow strip bordering the straight line 
AB (Fig. 2), the direction of which is fixed by extreme |xiints C and D, 

* Asa. RefU., 1918, 3, 301. 

* O. de Vries, Comm. Cenlr. Robber Stat.. Buitemorg, 1918, 20 454; 1917, It 
(iv.J, 53: also 1919, 3, 207. 

* B.g, G, Vemet, Caoutchouc Ct QuUa Pereha, 1910, 7* 4558; *4, 1910, 1464, 
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representing the mean specific gravity of the serum and rubbor 
re8|)ectivcly.^ 

It is then jxissiblc t<i apply the curve AB to determine approximately 
the percentage of rubber from a knowledge of the specific gravity of 
the undiluted latex. Addition of water to a lute.x of composition and 
specific gravity represent**!! by a jioint X will cau.se an alteration in 
specific, gravity us indicated .by the line XY. 



The scale of the “ metrolac " and “ latexometer ” for the examina¬ 
tion of inixturt's of latex and water corresponds with the line YZ, and 

' 0. do Vries. Comm, Central JitMer Stal., Buitemarg, 1919, 3, 183; Indui- 
ruiber J., 1919, 58. 81 ; J., 1919, 390a. 

* The obligue line to the right hand of the diagram is explained by the rabbet 
eonteot being expressed in grins, per 100 o.c. and not in peraeotoge by weight. 
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therefow apiM-am to havf been constructed (or an original latex eon 
taining 37'r>% of rubber, and having sp.gr. (l-OTTS.” Being adopted to 
this .special case, these- instrnnicnt.s cannot give ai'curate readings 
with mi-Xtim-s <lerived fnmi original hite.v of any other rubber content 
Observations in Java, indeed, deinon.strate that the nibber content, as 
estitiiated bv such hydronietric readings, is too low and ipiite commonly 
only "ti-tlO'J',, of the real percentage. It iim.st be remenibered, how¬ 
ever. that if the jirojiortion of rubber in the bulked undiluted 
latex on an estate is fairly constant, although di\erging from the jKjstu- 
lated standard exi>res8cd by the j>olnt Z, the instruments, whilst 
giving a tiunicricallv incorrect reading, may be of l•onsidernble assist¬ 
ance in adjusting all latex to a uniform concentration before coagula¬ 
tion. In view of the ditliculty of ensuring the complete exclusion of 
additional water, the determiiiation of the actual rubber isintent of 
latc.x is most satisfactorily made by trial coagulation.* In connection 
with the above research it is of interest to note that some iloiibt has 
recently been e.X])rcs.sed as to the advantage generally believed to 
accrue from the dilution of latex to a stamlard concentration before 
coagulation. 

Other Varmhtlity in Lntei. • 

Other experiments of de Vries .show that the change of tapping 
surface in ordinarv estate routine prai'tiee does not constitute a cause 
of .s( rioiis variability in the latc.x or in the rubber, although such varia¬ 
bility (ertainly is introduced in the opening of a new cut or the re¬ 
opening of a cut after an interval of rest." 

An examination of the latex from more than a thousand Ilevea trees, in 
their third year of tapping, on a seven-year-old jilantation yielding 36(1 
lb. of rubber per acre jier annum, al.so revealed wide differences in the 
rubber content, which ranged from to .0.5%, the mean being 

36-58%.** The average yield of rubber was 7-12 grins, per tree per day 
(5-49 Ib.per annum), the extremes being approximately 1-band 42-8 gms. 
respectively, thus demonstrating the possibility of improving rubber 
yields by seed selection. There was no obvious relation between the 
yield of latex and the concentration, nor any general connectionlietween 
the girth of a tree and its yield. Observations extending over more 
than a year demonstrated that a jiigh percenUge of rubber in the latex 

. • The table of specific gravities given by B. J. Eaton {Agrie. Bull. Fed. Malay 
Slata, 1914. 2, 314) is based on a similar scale. 

» The optical instrtiment do-signed by O. van Iterson (Comm. Netherland Oaut. 
Imt. for .idviting the Rubber Trade, 1917, i, 18), for the estimation of rubber in 
latex, cannot yet be considered ancoessful in practice {Indtarubber J., 1910, 6^ 
217 ). '• Indtarubber J., 1910, 87, 766. 

*• O. ds Vries, Comm. Centr. Rubber Slat., BuUenzorg, 1919, 8, 128, 137; J.J 
1919, 648a. 

*• S. Whitby, Indtarubber J,, 1019, 68, 89.> ; J., 1919 , 0o4a, 
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of a true waa not a fleeting |>lienoiii<-iiun, but. wua a eotiHiateiit eharautei^ 
iatic, althotigh the percentage naturally auilered alight variationa with 
changes of the weather. 

Kaw Ki iiiikk 
.\folri-ultir t \tnthfioit. 

Variou.s matters have served lo ilraw alteiilnni to the |)rublein of 
the. molecular condition of rubber. The production of .synthetic rubber 
of the saniR elementary (.omposition us highly purified natural rubber 
and of similar appearance, although dilTering in important factors 
(see p. 344), naturally arouses the (picstion .is to the molecular magnitude 
of rubber and the pos.sible heterogeneity of its nature. The existence 
of the uncertainty is emphasised by the results of ('. I). Harries in con¬ 
verting rubber into its ozoiiide, ('|„H|,,( which ajipeared to be identical 
in all respects with that derived from gutta-percha. Harries ** was 
forced to the conclusion that the ('inH,„ nuclei of the rubber and gutta 
molecules are identical and that tlie.se hydrocarbons dilfer only in the 
number of the.se nuclei which are more or le.ss loosely a.ssociated in 
their respective molecules. A similar conclusion was arrived at by 
\V. A. Caspari from an examination of the reaction products •’ and of 
the respective osmotic jiressures of the two hydrocarbons ; the 
investigation further indicated the |irobable identity of the imrified 
hydrocarbons of gutta-|)ercha and balata. 

Krom the much greater viscosity of .solulioiis of rubber than of gutta 
and the lelutive ease with which solutions of the e.ssential hydrocarbon 
constituent of gutta can be made to crystallise by dilution or cooling, 
giving curved needles,'* it is likely that the gutta hydrocarbon is in 
a simpler molecular condition than caoutchouc. A serious obstai'le, 
however, in the way of coming to a definite decision in such cases is the 
present impossibility of drawing a sharp line of demarcation between 
differences which are respectively to he classed as chemical and j)hy.sical. 
As is well known, the physical jiroperties of any sample of rubber are 
not constant, but undergo inodifii'ation during its existence, so that 
if the relation between properties and time could bo represented grajihi- 
cally, the diagram for rubber would be a curve and not a line parallel 
to the time axis. Samples of raw rubber of different origin would give 
distinctly different curves, and it is obvious that in producing synthetic 
rubber of satisfactsiry quality the double difllculty would be encountereil 
of placing the firopertie.s not only on an appropriate curve but also 
on a suitable portion of that curve. The remarkable independence of 
the physical jiroperties of rubber and its chemical composition is evident 

“ Z. I'll:;, 2S, 14.iT ; J.. 1912, 733. ■* J., 1905, 1274. 

** Vhaii. ,SV. '/'mil.-.. 11114. 2139: J.. 1914, 932. 

A. Tecfiireh and O, Muller, .IrcA. V/iann., 1905, 243, 114; J,, 1905, 627* 
A, Tnhirot and K. Scliorescliewski, .IrcA. PAarm., 1905, 2^ 358; J., 1805, 898. 
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in the ellect of exee.ssive iiiastietilimi uml even of onlinury viileaniHa- 
tion in which the |iTO|)or1iun of .sulpinir enterini; into eoiiiliiiitition heemn 
to bo Ji.s])roi)ortionatel_v low. .Vii even more iiiarkeil e-ifainiile, perhapa, 
i.H that observetl in H .Mari|ni-< aniN-’. Ilenn'.'> nielhoil *' for *‘atiniatinp 
the percentage of rubber in ( mile .s.imples of tho nn\nlcani.aiHl material 
bv aliakiii;; the cliloroform aoliition for .1 few miimte.s with Milphiiric 
acid; the rubber pn’cipil.itc obtaiiieil on potiim}: the .solution into 
alcohol, m.itead of formim; tin- U'Ual adheaive dot, i.s loose aiul lloccu- 
lent and can lie easily lolli'cleil ,ind ua.slied m the ordinarv manner 
of nitration. Mthoueli .slight 1 licnm .il ai t ion mieht be expected under 
.such treatment, the composition of the rubber ap[iear.s to be ipiite 
unaltered. 

.Vttcntion has recently beiui directed to another piece of evidence as 
to the comple.xity of natural rubber. Xol only do crude rubber and 
;;utta possess the cliar.icterislii s of ty|iical colloids of the emulsoid 
t v|ie, but the jiurified hultocarbons which form their mam and essential 
(olistituents have the same 1 haraeteristics. 'I'lie material of the 
rubber and ^utta hvdrocarbons must therefore be reearded in each case 
as consistiiif' of at least two varieties foniiine the two necessary pha.ses 
for an emulsoid colloid. 'I’lie marked chanee in rieidity and opacity 
which rubber and entta iiiidereo, the former when thawed from a 
"frozen " condition by warminn to the neiehboiirhood of Id'C.. and 
the hitter when w.irmed to the viciiiit v of Sii ' (appears to be distim t 
evidei ce against honiooeneitv.Xatiiral rubber behaves differently 
toward.- various .solvents. ^Vhereas in benzene, ma.stieated natural 
rubber dis.soKes to an almost cle.ir solution, the .solution in petroleiiiii 
naphtha is turbid or milky ; if iinmasticated sheet rubber is treated 
with the.se solvents, the rubber swells and liiially pas.ses .ilniost com¬ 
pletely into solution, leavine a distetaled and (lerhaps friipiiieiitary 
residue the weielit of which is ereater w ith petroleum naphtha than with 
benzene ; a leniarkable feature, however, in the latter ca.se is that both 
■solutions arc perfectly clear and transparent. Contrary to W. A. 
Caspari's views,’* the jirotein constituents of the rubber are not sullicient 
to account for the behaviour, because the.se are iii.soluble in both the 
solventa mentioned.*® The deduction therefore i.s that natural rubber 
contains at least two caoutchouc con.stitueiits,*' of which one is more 
soluble in benzene than in petrolenfn naphtha, the less soluble fraction 

” Bull. Soc. Chtm., lOl.'t. (iv,). 13, Hli2 ; i!ll t, ti.jl ; nee also Utz, Z. angetg. 
Chtm., 1019, 32, 235 ;.J., 1919, iJSHa. 

’* I). K. Twi.ss, J., 1919, 1ST. '• 1913, 1041, 

** H. P. Stevens (./., 1919. 192 t) regards |s'troleiitn nnfihtlia merely as a generally 
less effeettve solvent than benzene for rufjlsirand its iMdiavionrasdifTering only in 
degree and not in kind ; this view also apis'ars ditfieiilt to reconeile with the 
above faeU. 

■* See also A. 'I’schirch, Schwetz. Chem. Zetl,, 1919, 153. 1ndUirulA>zrV., 1919 
M, 789. , 


X 



SIS BiwoRTR or THE piioaiiBm tjfr aw.ieo niTcmantY. 

forming a suK|)cn»ion, and thereby cauHinf' the turbidity in the petro¬ 
leum Kulution of maxlicated rubber. A similar rxindition of complexity 
can be arf{u<'d frjr gutta-percha, which sliow.s different .solubility be¬ 
haviour towarda carbon bisulphide and benzene. A .sam))lc of German 
Hynthelic methyl-rubber, recently e.vamined by the writer. wa.s much 
more resistant than natural rubber to the action of tlie u.siial solvents, 
and the solutions were in all cases clear, thus indicating a simjiler 
composition than natural rubber, and iirobably accounting, in j>art. 
for the observed inferiority in the physical characteristics of the 
synthetic product (see ji. ;546). 

Vnriiiliililif III littl/hir. 

As is now well known, the variability of plantation rubber, in the 
sense of a lack of uniformity in the reailiiiess with which it undergoes 
vulcanisation, mainly ari.se.s from prei ions alteration, not in the caout¬ 
chouc constituent of the rubber, but in the accoiiipaiiying " foreign ” 
matter. A marked advance was ellected when 15. .J. Katoti and J. 
tfraiitham were able to demonstrate that the chief cause of such varia¬ 
bility lies in the unequal extent to wlih li the ^irotein matter of freshly 
coavniated latex has undergone decoiiqiosition into simpler nitrogenous 
substances before drying is coniph-ted. A general review of the work 
done at Kuala laimpiir in the Federated Malay States, most of which 
has been publislu'd already, and in which the above work of Katon 
and Grantham is included, has recently boon publi.shed.** 

fndependeiil ligures published in .lava serve to complement the pre¬ 
ceding |iublication. .\s the result of hundreds of tests on plantation 
rubber from many estates in the Netherhinds Ka.st fndies it i.s postiible 
to quote the following ligures for smoked sheet and first quality crepe 
during I'.tlT and IblH:^-' 

IoiihIIo •'trrnutl' ''Itiji.* Iliiu' of ttire 

Noriiml Noniiiil Normal 

-VNorat:*' vnliu"* VAtruito. \alucM ANvrage values. IJmlts 

Smoked sheet: 

1917 . . Mtt l-3t>-1 15 37-2 1 99 85-105 65-140 

191h . . 1-38 1-31 Ml 36-5 ) 96 85-105 65-130 

Orfijie : 

1917 . _ 1-38 1-34M2 36-9 1 119 110-125 70-150 

1918 . .1-37 l-3f-M0 OO'S I 118 110-125 85-130 

Tbo standard euro for tho period ai\d tensile strength are given is effected 

■* B. J. Katon, J. Cirauthain, and F. \V. F. Day. Agric. Fed. ifalag States, 
1918, STt 1-39H; J., 1919, IUa; aXao Indtarubber J., 1919.67,240. A summary 
of the almost i>araUel investigations madp c<;>n)oint1y by L. E. Campbell in Ceylon 
and the Imperial Institute, L(.)tulon, under the Ceylon Rubber Research SScheme, 
has alsi> rei'ently been published by L E. Campbell, under the title ** JRtibber 
Hesrarch in CcyJon,” 230 pp., 1918 (H, C, Cottle, C-olorabo). 

** O. de V'ries and W. Spoon. Comm. Central Subber Siot.^ Buitenzorg, 1910, 
366 J,, 19ir, 731 a. 
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at 148* C., with a mixing of niftln'r ami 7J*o aulpl.tir, anil i!* n*pn*wMiti‘ii by a 

atread-strain cun'O wliich at a load of I'ltil kilim por wt- mm. abuwa au oloiigation 
of 900"i. ' 

The above figure.s deinonstrate tliat the .ainoked sheet [Kissessed • 
very di.stiiiet advantage in rate of viili'anisation, and the shorter jieriod 
of heating is ]irol)al)ly siillieient (o uieouiit for the sliglitly greater 
strength ; as the last eolnnin suggests. Iiowever, .mil as is |iriived by the 
following more detailed figures, the. variability was miieh greater 
with .smoked sheet.*' 

Times oj ('lire, in Minutes. 
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The differenre.s influencing the rate of vulcanisation are grouped by 
O. d( Vries and W. Spoon as being dependent on the following factors : 
(1) Tic- eom|)osition of the late.x ; (3) the addition of chemicals to the 
latex ; (.I) the chemical change.s in the non-rubber constituents in 
the wet rubber (maturing) ; and (1) the smoke c,onstitueiits and decom- 
jiosition jiroducts formed by heating. Intere.sting figures are given 
illustrating the diminution in variability which accrues from the stand- 
ardi.sation of the treatment to which the latex and the newly coagulated 
rubber are .submitted. It may be remarked that after considerable 
experience of viscosity determinations with raw rubber, these authors 
accede to the fairly general opinion that visco.sity ineasurements 
with the rubber do not provide any definite index u.s to the fate of 
vulcanisation and are of little value for assessing the |)ro]ierties after 
vulcanisation.*® 

Mrxixo. 

Slate oj Division oj Ingredients. 

The presence of piineral ingredients in a fine state of sub-division 
in vulcanised rubber has long been recognised as capable of imparting 

A somewhat similar comparison of variability in crepe and sheet rubber is 
given by A. van Rossem, Comm. Sfther. (Jovt. Inst for Advising Rubber Trade, 1018, 
5, 168. 

*• See also O. do Vries, Comm. Central Rubber Stai., Builenzorg, 1919, Z, 481; 
J., 1919, 22a, . 
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(l<‘Niral)lc i tiarac IcriHliis, utid a knowle(l(:K of tin- r<‘lative effect of the 
various po\v<lers forms an im]M)rtant [Kirt of the rulfher teclmolonist’s 
equipment, Ziiic r)xi(le has generally been regarded as the best of 
its class, but during reeetit years itseiiosition has been tlireatetied by the 
increasing [) 0 |)ularity of amorphous <'arbon,^* vix., lampblack, and 
especially the variety known as “ carbon black ” or “ gas blai k." This is 
obtained by the incomplete combustion of natural hydrocarbon gases 
in America, where it is i-ollectcd by making tlu' llamcs impinge on a 
moving mi lal surface.The amount of gas black used annually in 
rubber goods, chiefly tyres, is estimated at l!(l.isi(i,(si(i lb. ft is signifi¬ 
cant that Ihe.si' two outstanding ingredients, zinc o.ijide and carbon 
black, from their method of formation are nece.s.sarily e.vceedingly 
fine powders In the case of the relatively light carbon black the 
smallnc.ss of the partich's cau.ses an undesirable tendenty to the forma¬ 
tion of dust,during the nii.xing operation, and many devices have been 
tried to mitigate this evil. The simple inoi.stening or damping of the 
powder with wati'r or kerosene which become eliminated during the 
siib.seipient “ working ” of the mi.xing has been recommended.“ 
Another propo.sal is to render the black more coherent by adding a 
biialing .igeiit such as a niixliire of water with an adhesive substance,** 
or with resin oil,’'"' and then to granulate the material after drying ; 
mere eompre.ssion indeed is also sullicienl to reduce the du.stine.ss of 
carbon black, but it is not certain that sui h prore.s.ses tor diminishing 
one trouble will not give ri.se to other practical dillicnlties. 

Moili/icil ifrlhiulx /or /w/roi/i(c(ioii «/ InijriuUintn. 

(.lenerally speaking, the liner the state of aggregation of a mineral 
substance the greater the strength and toughness of the rubber inLxing 
into whieh it is introduced*'; precipitated barium sulphate is well 
known to be superior to the pulverised mineral barytes. I'nfortu- 
nately in t he drying of moist powders the particles generally become 
agglomerated ; also the standanl method adojited for mixing the dried 
powders into the rubber is liable, by friction ami compression, to induce 
additional I'oarseness. I’owders prepared by precipitation, therefore, 
may be eonsiderably dejireeiated in finene.ss before they find their 

Indiarubbtr J,, 1011). 68, 10. ‘ 

" (1. b. Cabot, 8(* Int. Cong. -ippl. Chcin., lOl’i, 12, Section Ve, p. l;i ; see 
also 0. I*, bishiuaii. J., 1010. 707; Indiariibbcr WorU, 1910, 56,250. 

See .1/01. ftep/s., 1018, 3, 307, , 

•* W. t’. Kiiuwlton and H. A. llotTmann, U.S. Pat. 1280024, 1918; J.t 1919, 
U2a. 

K. b. t’arbidhloy, 12ng. Pat. 127770, 1019; ./., 1919, 546.V. 

" The advantage of line pow’ders relative to coarse ones is probably accounted 
(or largely by the greater tendency of the rubber, when stretched, to separate from 
the larger particles. .Vn interesting exiwrimcnt in this connection has been 
deseriliod by H. P. .Sebipj/el, Indinrubbfr Worlds 1919,61,20. 
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jilai'p ill till' rubber mixing. Tiiis (le|ireeiiitiun, it in e.liiiineil,’* eiiii be 
obviated tiy oini(tin)' the dryiiii; operation and iisiiif’ all tbe mineral 
iunredieiits in the form of a paste with water or other litpiid ; indeed 
the linene.^s of tin' orittinal wet preeijiitated powders may then be advan¬ 
tageously iMteMsilie<l by elTei'tmo jireeipitalion m the preseiiee of plue. 
It is stated that by iiiixmt' the wet powch'rs into the rubber, the reten¬ 
tion of their fine state of subdivision is eii'Ured. and their iinifurm 
dissemination is elVeited with a mimmiiiii <>( meeliaiiieal working; 
the water is iemo\ed from the mixiiif; by a Mibseiptent dryma ojH>ra- 
tion. The praetieiil diflii ulties in the way of sueh a moilifieation of 
the mixiiif' operation as applied to mineral inoredients appear to 1 m> 
serious; in tin''introiliut Ion of colloids siii h as nine, however, the 
|«».ssible advantage to be f>ained by applyina a soft aipieoiis jelly in 
place of the brittle dry material will readily be coiueded 

.V somewhat similar principle to the abo\e h.is been employed by 
I). !•'. Twiss for the introduction of alkalis such as potassium hydroxide 
or soilium hydroxide into rubber, in which they act as viilcaiii.sation 
catalysts , the medium oiifiinally ii.sed was "Ivierol ore|yco|, whieh act 
us solvents for the alkali and, by carryiiu; the latter into the rubber, 
elTeet a perfectly uniform distribution.’® Other hvdroxvlii' siibstiyices 
of feebly iiiidic nature such as the alcohols and phenols can serve a 
similar purpose.'’' In all cases it is probable that a more or less feeble 
compound is formeil which, by subseipient h\droly.si,s due to moisture 
invariably pre.sent in the rubber, liberates the (atalytie alkali in niln. 

I’lnMir liifimllrnlx " finlJx'r Sulnslilulfit. " 

The alrove reference to the application of nine as a rubber “filler’* 
recalls the increa.siiif; extent to which this material is coming into use 
for this pur|K)se ; it now occiiiiies a retogmsed place in the trade lists 
of rubber chemicals, and aiii^ars to be especially po|iular in America,” 
where it is estimated that the rubber trade will this year coasiime 
ajipro.ximatelV .seven million ]>nunils of glue. The invariable presence 
of natural protein matter in raw rublier mii.si have piompted many 
rubber workers to ex|)eriment with glue and deiived gelatinous'inasses 
as ingredients for rubber. .Already in lfM2 K. Kiank and K. Marck- 
wald ” had examined commercial samples containing f'o.ayule nibbi'r 

” R. C. Hartong, I’.S. Put. l.iOlii'iS, l!ll!l; •/ , llllll. 47.>». 

” J., till7. IIH.-.. 

Dunlop Rulilier (Vo. ami I>. F. Twiss, FiiB. Pat. I2.".(l!«l, IMIS; ./.. I'lHl. (2 Ma. 
The use of aodium phonoxi'h* for cleratiiij? vulfHnifal ion Iiah fiNo iirofocteri 
by the Xorth Rritish Uubiter Co. and B. 1>. Porntt, Eor. Pat. JJllTlH, lyis ; J,, 
1919, G88a. 

** A. B. Kompol. Rubber Age Tire AVi/w, 1919, 5, 337; Indiarubbtr J., 
1919, 58, 425 

»• Qummi-Zttt., 1912. 26, 1499; 1912, 693. 
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diluted witli a Ho-callod ‘‘ fish rubber,” which proved to be gelatin 
imperfectly hardened by formaldehyde. Very few definite results, 
however, appear to have been published in connection with gelatin 
as a filler. Experiments with small percentages of casein, which might 
bo expected to give results very roughly comparable with those of the 
corres|>onding glue mixings, particularly as to the rate of vulcanisa¬ 
tion, have been made by H. .K Eaton, .1. (Jrantham, and F. W. F. Day ” ; 
undecom|>oscd casein caused a slight deterioration in the tensile strength 
i>f the vulcanised mixing and I'ud not appreciably affect the rate of 
vulcanisation ; decompo.sed casein, jirepared by allowing a pa.ste to 
putrefy with exclusion of air and then drying, produced a distinct 
accelerating effect in the vulcanisation jirocess, whereas casein de<;om- 
Iiosod under aerobic, conditions was less effective in this respect. The 
greater uniformity of mixing which should be possible with glue 
would, however, lead to the expectation of more attractive mechanical 
(pialitics than were observed by tho above investigators with mixings 
containing casein. 

The great variety of substances which have been and are still com¬ 
monly ap)iliod to replace or supplement the rubber in some technical 
minings is made evident by a |>erusal of lists of so-called rubber substi¬ 
tutes. A fairly exbaustive enumeration made riscently includes 
raw oils, “ vulcanised ” oils, sulphonated oils, waxes, pitehes, natural 
and synthetic resins, various forms of cellulose, insoluble metallic 
salts of the fatty acids, protein substances, etc. Such materials, 
however, in many cases arc not more substitutes for rubber, but are 
selected with a view to imparting desired characteristics. 

Vnt.C.tNI.SATION. 

Sulphur. 

Marked advance has been made recently in our knowledge of the 
eoinmon vulcanising agents and bus indicated a direction for further 
research in eonneelion with vulcanisation. 

Ever since the discovery of vulcanisation the power of the vulcanising 
agent-to exist in allotropic forma has e.xerted a fa.scination for the 
rubber chemist; indeed the first theory of vulcanisation attributed the 
observed changes to a parallel conversion of the rubber into an allotropic 
form,™ and strikingly resembles thf- more modern exclusively physical 
view of vulcanisation.“ for which there are now. however, few adherents. 

Agric, Bull. fW. MaJag SUittii, I1)|S, 27, S4. . 

K. Danncrth, Scientific American, 121, H; ftUo A. H. King, Chem. 

amt Met. Kng., 1018, 18, 830. 

*• \V. 'r, Urainio. See '* XarTattre of the Origin and Progrest of 

t^tr (\ioutchonc nr Intniruhlier Manufacture in England,*' |>, 134 (1857). by T. Hui- 
oook (l.ongman). 

•• Z, Chm. Ind, KoU., 1910, 6, 136; 7, 46; J., 1910, 890, 891. 
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The temperature of vulcanisation is such that probably only the 
allotropy of molten sulphur need be eonsidereil. In the liquid state 
the chief recognised modifications are SA corrcsjamdipg with rhombic 
or octahedral sulphur, Su corresponding with insoluble amorphous 
sulphur, and Srr a more soluble fornt than the others, but lesa stable in 
the solid state.’* When pure crystalline sulphur is melted the first 
product is SA. which imnn'diately begins to iindi'rgo jiartial conversion- 
into S.t and S/( until an l■(plilibrlllnl mixture is formcil in which the 
proportions of the constituents depend on the temperature. In vul¬ 
canisation experiments with ordinary crv.stalline sulphur and insoluble 
sulphur the results are so clo.sely similar that the writer was led to 
the opinion that no appreeiable diiTerence existed between the rate of 
vulcanisation'-’ ; this opinion has been conlirined by ftirther and more 
comprehensive results obtained using two high grades of sulphur, one 
entirely .soluble in carbon bisuliihide and the other insoluble to the 
extent of 65“o ; the mixings containoil of the siil|ihur with ttl-.V‘i, 

of smoked sheet rubber ami were vulcanised at .'VI lb steam prt'ssure. 
or U7 r)“(’. 
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that when heated to molting, and therefore at ordinary vulcanisation 
temperatures, SfC undergoes almost immeiliate conviirsion into a mixture 
of SA and S.T.’® Another reason for believing that S/t is not likely to Imi 
a serious factor in ordinary vulcanisation is that its formation in melted 
crystallino sulphur does not occur to a serious extent below 
On the other hand S-i is formed at the melting point of sulphur 
to the extent of approximately -T'i,. rise of temper.atr..-’ favouring its 
further formation. If S.-t exerts’a controlling influence in vulcanisa¬ 
tion, its increasing projiortion with rise of temperature should give rise 
to an abnormallv high teni|>eratiire coellieient for vulcanisation, which, 

** A. H. W. Aten, Proc. K. Akad. WtUnAch. AnuUrdmn. Iflia, 20, H24. 

•• D. F. Twiss, 7.. 1917. 7R7. 

*• E. Beckman and C. Platzmaiin, Z Chm , I'llK. 102, 201 . K. Bcek- 

maun, R. Paul, and O. Licsehe, itid.. 191H, 103, 189. 

” A. M. Kellaa, Chtm. Soc. Train., 1918, 113, 903. 
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liowcver, is contrary to oliservation.^* It is, therefore, unlikely that 
Srt can have ii predominant influence in vulcanisation, and probably 
S:t and >SA do not differ seriously, if at all, in vulcanising effect. The 
remarkable parallel between the influeiu<- of alkaline substances on 
the rate of vulcanisation and on tlfe rate of attainment of equilibrium 
lietw'een the above forms of sulphur ajipc-ars therefore to be merely 
a coini idenec. 

In c.onneetion with the, above considerations interest attaches to a 
nicent description of a new method of vulcanisation ** which is effective 
even at the ordinary teinperatuie ; the description includes only the 
practical details and the actual form in which the sulphur reacts is left 
undecided. The process involves the, successive, ami it neee.ssary 
repeated, application of sulphur dio.xide and hydrogi-n sulphide to the 
riiblx’r, which may he used either as thin sheet'or as solution. In the 
latter case, after lomplete or paitial saturation with sulphur dioxide 
and subsequent tre.atnmtit with hydrogen siilphiile. the solution rapidly 
increases in visiosity and finally gelatinises ; on drying, the gelatinous 
nULss shrinks to a mass of \ulcanised rubber. .\s, under comparable 
conditions, rubber may be chemically affected by sulphur dioxide 
alone,the above (irocess. contrary to the suggestion of its author. 
11111 /'not be dependent on a direct i ombination of rubber with elenieii- 
tarv sulphur formed by the interaction of the two gases. 

yVii'oriV'.s Ilf ]'iili'iiiilsiilliiii. 

A theory of vulcanisation postulating the existem e of an es|)erially 
reactive form of sulphur has recently been advamed by 11. .1. I’rins*** ; 
under the influence of the sulphur the rubber molecules are believed to 
become activated and undergo simple polymerisation, whilst concur- 
rentlv the sulphur in the preseiu’e of the iiiisaturated rubber molecules 
becomes converted into an active form ; vulcanisation jiroper then 
occurs bv a further polymerisation of the rubber molecules with .simul¬ 
taneous fixation of sulphur. In some icspects these views recall 
H. Krdniann's theorv of vulcanisation, but possess a slight advantage 
in provi,<ling an e.xplanation of the looseness of the relationship lietween 
the phvsieal properties of the vulcanised rubber and the extent of the 
combination v^th sulphur. 

D, SiH'iiee ftiitf ,1. Yonag, ./.. 11113, 11'JO : tl. 1). Knit/, hi'linnifiljir J.. lllfti, 
61, tlOl ; ItHO. at;i : .1. van Un„,sora, .1., 11118. tTliv ; A. (). Bourn, /iirfin- 
Tuhber J.. 1111:1, 45, f-’U ; 11113. <110. O. ile Vnc.s, Comm. Ctnlr. Rubber 

StaL, BuUcnzorij. 1015. I, 31. 

M S. J. Peaciie.v. Kng. Pst. 1211820. 1019; J., 1010. OSS.v. 

0. Feniller, i.'iimmi Xfit. IIKM. 19, -tl ; •/.. lOtM, 1103. F. tV. Hinricbsen 
and K. Meininler. Knithfbiil mot ,ot<n Priifiimj. p. .*>3, 

•• Chnn. n'etkbUid. 1010, 16, M : J.. 1010. 152.V. 

« AnrtaUn, 1908 , 362 , 133 ; J., 1008 , 934 . 
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A. Dul* 0 !»r ha» piiblislied an ext<'n8ion of hia <'omv|»tioii of tho vul- 
raniaation prooes<, and of tho ;..anner in whiidi tho rate <’nn Ite inlliuMnual 
bv various vatalytic- snh>tames ; unfortunately thory- is still tho dis¬ 
advantage that tho '.tatoiiionts are almost entirely unsup|iortcd by 
ovidonee."’ Aoioloratod vuleamshtion is rooardod as duo to tho 
fhomioal olloet of colloidal sulphur arisnu; from tho interaction of hydro¬ 
gen sul|ihido and sulphur dioxide inside tjie luhlior mass ; those gases 
respoctivolv are supposed to Ih' foimed fioni th<‘ sulphur ordinarily 
present, by tho aitioii of the natuial lesnis and the metallic oxides in 
the mixing. In addition it is postulated that nitrogenous aecelorators 
by interaction with sulphur are lap.ible of producing thiocyanie acid, 
each molecule of which then uinlergoes i liemical condensation with 
two inhbor molecules, therobv oxeiting a strengthening oftect or 
" vitalising action " on* the iiibber .\i cording to this view, thoroforo. 
a \iileam.sation catalyst niav he elTective by increasing tho formation 
of sulphur dioxide and hydrogen sulphide, and also by giving rise to 
ihiocvanii acid, theridiv iiidiii ing ' Mlalisatioii " 

Snl/ihifr ('lilin iilf. 

An iiive.stigatioii of this vulcanising agent has proved of interest in 
coniioi tioii with cold vulcanisation .\s has Ih’oii remarked by .several 
observers, the pro|iortioii of .sulphur to chlorine in a cold vulcanised 
riihher freipiently. if not generally, exceeds that expected from ii simple 
.addi'ion of >S/'l, molecules. It is probable that this is due, at least 
III purl, to u decomposition of a little siilphilt chloride by moisture, 
which is invariably present to some extent, so that whilst hydrogen 
chloride is eliminated, an u)ipreciable ipiantily of iii.solllble sulphur 
Is retained in tin- rubber, and b\ the ordinary method of analysis 
is included with the (ombined sulphur . the giadiial loss of hydrogen 
chloride from cold vulcanised goods, imleed must have been freiiuently 
noticed, t'oinniercial sulphur chloride as used by rubber munufac- 
turers, however, almost invariablv (oiitains a small e.xeess of " freo ” 
sulphur, and (!. I!runi and .\I. .\madoii h.ixe recently demonstrated 
that in such solutions of sulphur in sulphur i hloriile. [lartial formation 
of polysulphur chlorides ' such as S,( '1.^ is-curs.^* An additive chcinival 
reaction xs'ith .such molecules will natnrallv give rise to products show¬ 
ing a ratio of suliihur to chloriiu; in excess of that represented by an 
addition of S^fU molecules only. The ob.served formation of di- and 
tetra-sulphide compounds in the action of sulphur chloride, on /?-naph- 
thol probably hgs a similar explanation. 

“ Ann. RppiJt.f ItllH, 8, 810 ; ItuitnrulAtir Wt/rU, IDIH, 59^ 78 ; I9I1>, 69, 248 ; 
OaotUcho%iC ft Oiittn.ptrfha, Itlltl, 16, tlS.7t». llH.m. (1860 ; J., Hlltl, 048 a. 

“ D. F. Twiss. ./.. 1(117. 78;). 788 

** vlHi A..Invid. y.ine«i. 191(1, [r.J, 28, I 217; /n/leiriiW/fry., 1916,68, 120,171, 
B. Hemiques, Ber., 1884, 27,2993, 



330 


REPOSTS OP THE FROOSESB OP APPUXD OHEHUTST. 


Fixation oj Sulphur during Vulcanitation. 

The surpriHing results obtained by I). Harries and E. Fonrobert 
to the efiect tlial vulcanisation is not U('('onii)anied by any appreciable 
eumbination with sulphur, and that.the sulphur can be almost entirely 
withdrawn, although slowly, by extraction with acetone,** have received 
further criticism. No definite description was given in the original 
j)uper as to the physical characteristics of the rubber, such as the tensile 
strength, but the. sample examined was evidently under-vulcanised. 
In a repetition of the test with a mixing and conditions of vnleanisa- 
tioii similar to those of the earlier experiment, but using the mixing 
in thin sheets in onh'r to ensure a uniform degree of vuleani.sation. 
H. 1’. Stevens has found that the whole of the free sulphur, within the 
limits of experimental error, can be removed by continuous extraction 
with acetone within Wl hours, and that the, remaining combined But|ihur 
exceeds of the riihlier. Contrary to the view of Harries and 
Fonrobert, therefore, the technical effect of vulcanisation is not 
produced without the concurrent fixation of an appreciable proportion 
of sulphur.''* 

As has been shown by several independent investigations, the rate 
of fvtation of Hul]ihur during vulcanisation of a jilain rubber-sulphur 
mixing containing less than 10% of sulphur is uniform until almost 
the whole of the free sulphur has disap|)eared** ; in the case of mixings 
containing an accelerator, however, the rate frequently exhibits a 
continuous decrease as the free sulphur goes into combination.*’ 
Using a “ technical ” mixing containing rubber (lOfl). zin<- oxide (lofi)' 
sulphur (5), and an organic accelerator (O-.IS), 0. I). Kratx and A. H. 
Flower have investigated the possibility of maintaining a constant 
rate of combination with sulphur by periodically adjusting the tempera¬ 
ture.*'* Even with a fixed temperature of 298° F., the curve represent¬ 
ing the rate of vulcanisation was practically rectilinear up to a vul¬ 
canisation coefficient of 2'9, but by well-timecl increa.ses in temperature 
through the steps 285-r)°, 298-0°. .T02-5°, and 307 0° F.. it was possible to 
obtain an almost rectilinear relation between the period of vulcanisa¬ 
tion arid the percentage of combined sulphur, up to a coefficient of 
approximately 4. .Vt coefficienta above 2-8 the product of the graded 
cure compared with that vulcanised to the same extent at a .steady 
temjH'rsture was adjudged to bo di,stinctly superior in elongation and 
slightly superior in tensile strength, although at lower coefficients the 

“ .4nN. nils, 3, ;i2n, “ H. 1’, Steven^. ./., 1919, t92T. 

” .law. 19IS, 3, 313 ; also B, J. Katoii, J. CrAntham, and F, W, F. 

Day, .dirnc, /iu//, F. ,1/.*X., !91S, 27, 1,32; O. He Vries, t’ornni. Crntral Rubber 
RUit., Bmttiuiirg, 1915, 1, 5. • 

(1. van Iterson, Cvtnm. yrlherhruta Omi. luat. for Adviatug Rubber Tntde^ 
918, 7, 252 i J., 1918, 595a. 

H J. Igi. Krrg. Cktm., 1919, 11, 30; J., 1919, 151a. 
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difference was less marked. In the authors’ opinion the beat coefficient 
for a “ technical cute " to give coincident maximum tensile strength 
and elongation with Heien rubber should not exceed #2-8, and may l>e 
as low as 1-7, which indeed was the value for the mixing of which details 
are given above.^* 

Reference has already been made (p. 322) to the full summary of 
the experimental work on vulcanisation- published from the testing 
station in the Federated Malay States. 

Other yiiloiiihliin * 

Little has been published during the year concerning vuleamsntion 
with agents other than sulphur or sulphur chloride ** ; the us<- of 
ibnitroanthraquinone has U'en suggested,*' but the results appear to 
show no advance on those obtained with the simpler nitro compounds 
such as dinitrobenzene. 

Aerrlerulion oj Vulcnnisalioii. 

In view of the importance and possibilities of the reduction of the 
time of vulcanisation of rublK-r by the up|>iication of suitable catjilysts 
or ■■ accelerators," the number of published investigations increas<-s 
remarkably slowlv, and probably gives a very erroneous impreKsioii 
as to the amount of exiierimental work which is being done in various 
parts of the world. To a casual reader the pre.sent state of knowledge, 
of this section of rubber chemi.stry must apjiear almost chaotic, and the 
selection of an accelerator a matter of unscientific guesswork. Thio- 
carbanilide, according to .some estimates, is the ai celerator most widely 
used in American practice at the present time,** and yet in simple 
rubber-sulphur mixings under the customary conditions of vulcanisa¬ 
tion its effect is slight. A|>parently in order to explain its popularity, 
various statements, not altogether concordant, have, at various times 
been made, such as that thiocarbanihdo is particularly effective during 
the earlier stages of vulcanisation, that it de\elo]is its activity at much 
higher vulcanising temperatures than usual, or that it needs the simul¬ 
taneous presence of zinc oxide or other mineral ingredients. 

MinrraJ Arffleralora. 

Several workers have recently turned their attention to the relative 
|•lfectivenes.s of the commoner inorganic, or mineral catalysts. For 
low jiercentages the results generally .agree in placing calcined magnesia 

« Sec also H. P. Stevens, .Inn. Rrpt^., 191S. 3, 312. 

"• ,-tnn. SepU.. 1916, 1, 212 ; 1918, 8, 318. 

W. A. Gibbons, U.S. Pat. 1291828 ( J., 1919, 290*. 

C. W. Bedford and W. Soott, /ndiomMcr World, 1919, 61,^1. 
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ahead of litharge in activity.** In this connection, however, compari¬ 
son has been made between equal weights, and little, if any, attention 
apj)ears to have,been given to the advantage of greater bulk and con¬ 
sequent surface possessed Ijy magnesia and to the fact that ordinary 
calcined inagne.sia, by its method of formation, is certain to be in a 
finer state of tlivision than jiowdered litharge. It appears almost 
incontrovertible tliat the effectiveness of such mineral accelerators, 
which are only very sparingly soluble in rubber, must be largely depen¬ 
dent on the surface of contact 'with the rubber. Kveii making the 
unjustifieii assumption that the particles of litharge, by powdering, 
have been reduced to the same .size as the magnesia jiarticles, the super¬ 
ficial area of the latter jiowder will he approximately twice us great 
ns that of the same weight of litharge ; when in addition one considers 
the great inlliience which a reduction of the linear dimensions has on 
the total surfaee area, the dillieiilty of assessing the relative intrinsic 
value, of two mineral accelerators becomes obvious. Indeed, in com¬ 
paring the effect of equal weights of litharge and inagne.sia in the cus¬ 
tomary manner, it would ba\e been surprising if the lelative activity 
had proved to fall in the reverse order. 

In the case of calcined magnesia there arise further complications 
from the. well-known existence of three main varieties produced respec¬ 
tively by heating “ light ” precipitated magne.sium carbonate, " heavy " 
precipitated magnesium carbonate, and the mineral magnesite. It is 
therefore not strange that although magne.sium o.xnle in all its modifi¬ 
cations is superior to litharge as a catalyst, its position relative to the 
more effective organic accelerators has been found to vary according to 
the sample used. Indeed it is evident that the dilficulty of lomparing 
the intrinsic power of two accelerators will be still further increased 
when one is an almost insoluble powder and the other an organic sub¬ 
stance capable of dissolving in atnl distributing itself uniformly through¬ 
out the mass undergoing vulcanisation (see also']i. 325). 

As was therefore to be expected, various samples of calcined magnesia 
differ seriously in activity.*' 11. I’. Stevens remarks that in his earlier 
experiments,*' which iilaced calcined magnesia above p-nitrosodimeth- 
ylaniline, when applied up to a proportion of 0-7% on the mi.xing, a very 
light calcined magnesia was used, whereas 0. O. Kratzand \. II. Flower, 
who obtained a'jHiorer opinion of the iqfluence of calcined magnesia, used 
for the comparative teat a “heavy'’ variety, in which the particles 
would consequently be larger, and a basic organic accelerator which 
unfortunatelv is only described indefinitely as a condensation product 

•• H. I*. Slovens, .Im/ 1 . RcptJt., ItllS, 3, Hl.i; v«ii Uessem. Comm. Xethtrlanda 
Uovt. Insl. for A(tvhin{j Huhbrr Tradr. ItltS. 6, ‘-02 : ./.. ItUS. 470 c. 

•* H. P. Stevens, Imiinrubhrr ./.. Itlltl, 53, ,*>27 ; */., 11110. 7S2.\. tl. D. Kratz 
auct A. H. Flower. Indwrubbrr •/., 1010, 57, H27, H73 ; J., 1010, 701a« 

« J., 1W8, 186t; Ann, itepto., 1018, 3, 315. 
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of an amine and formaldeliydi-.* I’lieir results cmplinsise in a marked 
manner the now fairly well recognised view that when an accelerator 
i» iise<l, the extensibility of the vulcanised rublnT inaV no lonner pro¬ 
vide a tnustworthy indicati(»n ol, the coelHcient of vidcanisation.** 
Applying a standard cure of rst immites at .%") lb. steam pre.Hsure to 
mixings containing rubber (itO). .sulphur ( 111 ), and a gradually increnaing 
jiroportion of accelerator up to l-'JlV’,,. the Organic accelerator in ipiestion 
causeda more rapid combination with sulphur and a more rapid increasi* 
in tensile strength, and, when more than O-ri",, was present, a concurrent 
iiwmi.ci- in the e.xtensibllity as measured by the inverse of the load 
necess.iry to produce '.*<•<)"„ elongation. 

In another experiment a mixing containing rubber UHl, zinc oxide 
UK), and .sulphur ii wa,s adopted as standard, and other mixings were 
derived from it by re|ilaciiig part of the zinc oxide bv an ei|Unl bulk 
of calcined magnesia or* lime, enuivalent to .'i l.ij";, by weight of the 
total, so as to minimise any disturbing cITect which the accelerator 
might exercise as a liller. When samples were vulcanised at 50 lb. 
.steam pres.surc to what is described as the jioiiit of coincident optimum 
tensile strength and elongation, the best physical ]iro|K'rties were 
obtained with approximately 10",, of aeielcrator in each casi^ the 
efTectiveiiess of the accelerators decreasing in the order; light calcinctl 
magnesia, heavy calcined magnesia, lime. With the magnesia mixings 
the cocHicient of vulcanisation at the “ tc<-hniral optimum" was 
lowci than that of the best jilain lubber-siilphiir product, the divergence 
lieing greater with the higher peicentage of in eelerator ; with 5% of 
lime the best iirodiict also had a lower coellicient. but with 1<I"(, the 
coetlicient and that of the stanilard were almost equal. 

KJjfccl 1111)1 Jielinrioiii- f)f Amh riildis. 

Kratz and Flower in their paper aiqiear to imply that the improve¬ 
ment in ten.sile strength observed when an accelerator is used is due 
to the shortened period of heating necessary for vulcanisation ; although 
this is probably correct to some extent, it must be remembered that all 
sub.stances which expedite vuh anisation do not necessarily raiise an 
improvement in the tensile .strength.®" 

The actual mode of action of accelerators is, as \et, I'.Mle understood. 
It will be reealled that the production of other accelerators from p- 
nitrosodimcthylanilinc by heating with sul|)hur has already l^een recom¬ 
mended.®* A suggestion has now been made that all nitrogenous 

* The calcined magnesia uksI by A. van Kossom also proved a leas efficient 
catalyst than p-nitrosodimcthylanilioe. 

“s .See .Ins. HrpU. I!11S. 3, .‘111. 

'■* Se<.. for example, H. .T. Katoii. ,). (Irantliam. and F. W. K. Day, Agrie hull. 
Fcrf. MaUtg Slates, HUH, 27> 3Is. 

*® S. J. Peachey, Eng. Pat. 113.'>7ll. 1!)I7 ; J., lOlK, 21«a. 
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accelerators first react with the sulphur, and that the profhicts of this 
reaction form the actual catalysts.^'* If this initial reaction is really 
essential it is clear that the best conditions for it may not be those 
obtaining during vulcanisation, and tM advisability of effecting it 
independently will be obvious. Although this method of procedure 
may be uscf\il in particular r ases, the evidence in favour of the general¬ 
isation is not convincing. Itidced it woidd be expected that if the rate 
of coinhinatiun of rubber and sulphur in the presence of an accelerator 
is largely dci)endent on the ])rimary formation of a compound of the 
accelerator with sulphur, the curve representing the progress of the 
combination of the sulphur with the rubber should assume a pronounced 
8 sha])e, which is contrary to observation(see also p. 329). 

That the ar’tivity of a mixture of two catalysts may exceed the sum - 
of the activities of its separat(! ingredients is a recognised chemical fact, 
and, indeed, the principle, has already been extended by R. Ditmar 
to the U8(! of cataly,sts in vulcanisation,” who has instanced calcined 
magnesia and litharge as examples. A special case of the same nature 
has been desi-ribed in a claim that additive compounds of p-nitrosodi- 
methylaniline, or its homologues. with simpler aromatic bases such as 
anilipc, are mu<'h more cllective catalysts than would be exiiected from 
the indejiendent action of their eonstituents.’^ 

VoLOANisBD Rubber. 

The S(ress-Strain Curve. 

As a result of the work of various rubber technologists, the represen¬ 
tation of the effect of the degree of vulcanisation on the mechanical 
properties of rubber-sulphur mixings by a “ stress-strain ” curve has 
been widely adopted. A diagram of the usual type reproduces in a 
straightforward manner the relation between the load and the elonga¬ 
tion for samples vulcanised over a range of periods, and therefore con¬ 
taining diiferent percentages of combined sulphur. Fig. 3 gives a 
set of curves, each of which represents the average for a considerable 
number of test pieces of a 92-5:7-5 mixing vulcanised at 148° C. 
the period of vulcanisation (in hours) is stated against each curve, and 
the coefficient of vulcanisation for each period is given in the inset 
curve. A similar set of curves would be obtained with the 90: 10 
mixing, which is another common standard, but the periods of vulcanisa¬ 
tion would be approximately only two-thirds as long for comparable 

GiXMiycar Tice aiuf ItublH'C l\>., Kng. I’at. i:JUs.'>T, I'.llS ; J., 1919, 731a. 

« .4«». Hrph., 1919, 3, 313. ” .1»m. 1919. 1, 219. 

’* J. F. B. van Hoiwlt. Kng. Vat.. 12fi000. 1919 ; J., 1919. C49a. 

0. de Vriea, Ctmm. t’rntmi Kuhbtr Slat. Buitemorg, 1915, t, 5 ; O. de 
Vries and H. .1. Hellendixirn, ibid., 1018, 11, 770 ; ./., 1919, 188a j O. de Vries, 
J.. 1019, Mr. 
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physical results. From the diagram it is clear that a maximum ol 
tensile strength is attained at a vulcanisation coefficient of approxi¬ 
mately 5'0, and the customary method for determining* the relative rate 
of cure of various rubbers is by a ccynparison of the periods of vulcanisa¬ 
tion necessary for the attainment of maximum tensile strength, or for 
the )iroduction of the corresiionding stress-strain curve. 

After the shoulder is pa.ssed, the almost Mraight portions of the curve's 
in any one set are imrallel; the inclination of the ultc'rior portion of 



the curves relative to the horizontal axis is consequently independent 
of the state of cure and possesses a characteristic value dependent on 
the rubber used ; it decides indeed the “ slope ” or “ type of the 
rubber, represented, according to the propo.sal of P. Schidrowitz and 

H. A. Goldsbrough,’* by the quotient: 

• 

I Extension (%) at 1040 grms./sq. mm.—-extension (%) at 600 grms./sq. 

mm. : -t-2-5. 

None of the Variable factors likely to occur in the ordinary 
work involved in the vulcanisation of rubber, other than excessive 
heating, has any noticeable infldtence on the slope of the rubber. For 
the different grades of plantation rubber the slope has been found 

’« Jndtanbber J., 1910, 61, 505; J., 1916, S.^ ; 1919, 349f. 
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to vary from 34 to 51, the valuea for first latex ere])e and smoked sheet 
falling betwiien 34 and 39-5 (see p. 322It is noteworthy that 
the less rapid the increase in extension of tlie vulcanised rubber with 
increasing tension towards the end (jf the curve, or in other words the 
lower tile figure, for the slofie, the greater is the rate of increase in the 
initial portion. 'I’he important observation has also hecn made that 
the lower the slope ” value'of a rubber the better is its resistance to 
suffering permanent deformation."'' 

Some years ago P. Schidrowitz drew attention to the fact that the 
typical rubber .stress-strain curve is capable of closely approximate 
mathematical expression in a recent paper further details have been 
published.’* If a curve be constructed by joining up the series of 
points which mark equal lengths, h, measured Irom the line AH (Fig. 



4) along all the po.ssible lines that can be diawii to .\H from the point 
P, the result is a eurve OOKF. of the conchoid family, which if produced 
indefinitely will approach infinitely close to the prolonged line .AH. 
The position of any point K on this curve can be repiesenled by its 
vertical distances x from the line, PA, and y from the line CP, and these 
distances x and y can be calculated from a knowledge of the lengths 
AP («) and AO (6), and the angle (u) between KP and PC, the expres¬ 
sions for the relationship being respectively : 

,r=(i cot (( —h cos (( , 

-h sin ti¬ 
ll a, new series of points is now selected tyith the same distances from 
CP. but with the distances i' from AP only a fraction ii of their previous 
magnitude, a modified curve OGH is obtained in which the distances 
from CP and AP are represented by: 

y~ (( —h .sin « 
x'---II {<1 cot a -li cos n). 

O. lie Vries and H. .1. Heltendooni. t'oiiiiii. Cintr. liiihbtr Slut., Baitenzorg, 
1917.4,20; 1 lilt). 15, 2119. 

O. de Vries and 11. .1. Hellendoom, J., I1117. 12.">a. 

” J<ii66er/iidustry, 1914,214 ; d., 1915,842; .lim. yfr/rfs., 1910,1,210. 

’* 1’. Schidrowitz, E. Katschek, and H. A. Uuldabruugh; J., 1919, 347t. 
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By this method of ronstruction it is possible to ubteiii u emve almost 
identical with the main later jwrfion of any rubber stress-strain curve. 

Assuming OCtII to be such a roproduceil rubla'r nirve the various 
factors arc thus interpreteil : <ui is coiistam for any set of curves 
for the s.ime iiibber im.ving ; 1 / ihs ides the increase in stretch per incre¬ 
ment of load in the tv|>ical ultcnoi [lortion of the curve ; therefore, 
like an, it varies with the type or slope h is the limit of e.xteiision of 
the vulcanised sample, and n is reg.irded as representing the toughness 
or tenacity of the rubber. 

Kach iiulividiial ciir\e in a set lepiesenting progiessive i iires of the 
same rublrer-sulpliur iiii.'tiiig uiii be ilerived from a parent curve by 
choosing a]ipropriate values for h, and in every eomplete set there 
must be one curve fof which h n. In the method of interpretation 
adopted by Schidrowitz and (iold.sbrotigli. this curve is regarded as 
corresponding theoretically with an ideal balance in properties, and 
the condition of vulcanisation of the sain|ile giving this strcss-slruin 
curve is termed the "perfect cure." 

I’.sing a mixture of 8 parts of siilpliiir with Imt parts of any variety 
of Hevva rubber and \iilcanising at 28(i ' K.. it is found that the result¬ 
ing " perfect cure " curves are all derivable from a parent conchoid 
for which a and b have a value lO-.O. In all " perfect cure " i-urves, 
conseipiently, the trend is to a limiting extension of l<l-.b times thi> initial 
length or ll-o times if the oiiginal length is incliidi-d ; this limit is 
attaiiablc theoretically at infinite load. 

The j.oriod of the " jierfect cure ” decided by this method appears 
commonly to be of the same order of magnitude as that indicated by 
method.s based on the attainment of the maximum tensile strength or 
of the optimum product of breaking strain and final elongation, but its 
originators claim thatits nieasurcmentis possible with grejiter precision.™ 
When a preliminary cure has been made with a mixing of the standard 
<ouii>o.sition, containing lli rm rubber, it is possible" from the stress- 
strain curve of the vuh ciniscd prwliict to deii\e the values of b and «, 
and with the additional knowh'dge of the constant value of a to con¬ 
struct the curve for the mi.xing at the corresponding “ jierfcct cure ” ; 
from the course of this curve relative to the former the periorl of vul¬ 
canisation nece.ssarv can then be estimated, Schidrowitz and (!ohls- 
brough have given figures illustmting the sati.sfactory use of a pre¬ 
liminary cure of two hours for rubbers for whieh the time of jierfcet 
I'ure rangeil from one to three hours. The princijile of the mcthotl, 
however, is so nos-el and arbitrary, and the evidence at jiresent ,so 
meagre, that considerable further investigation is necessary licfore a safe 
opinion can be formed as to its jtractical value.'" Ita chief advantage 

^ See also P. Scbidiowitz and H. A. Goldsbrough, IndinrtMer J., 1916, 68, 
01,t. 

•• It was previously [lOssiblc from the position of a singl'" stress-stra’n curve to 
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appears to lie in its inclusion of the " type ” in the considerationB by 
which th<‘ correct cure is determined. 

In all consideriilions of the alU-ration of the position of the rubber 
stress-struin curve witli various peiiods of vulcanisation it is important 
to remember that serious disturbances may arise with mixinj;s of rela¬ 
tively low sulphur eontent. Although stres.s-strain curves for mixings, 
containing 5 to Wy„ of sulphur, which have the same position, show 
the same contour and slope as c;losely as can be judged."' a lower 
j>ro])or1ion than 7% is not advisable on aicount of the possibility that 
during the earlier jiart of a long cure practically the whole of the sulphur 
may become combined so that dining the remainder of the period the 
rubber is merely undergoing a heat tieatment; the rubber then begins 
to show an increased extensibility so that the curve slowly recedes ; 
with a low percentage of sulphur then- is therefore a possibility of two 
samples with dilTerent degrees of vulcanisation being represented by 
one and the same curve."- In the jiresence of mineral accelerators 
still further complications are possible, beeause not only do these reduce 
the time of vulcanisation but any .subsequent reces.sion of the stress- 
strain curve may be accompanied by a marked alteration in the type 
or slope."" Jioiibtless the recession or reversion of the stress-strain 
curve on jirolongation of the heating lieyond the exhaustion of the free 
snljihur, corresponds with the softening effect which coirstitutcs one 
of the chief alterations effected in the ordinary reclaiming or “ regen¬ 
erating ” of vulcanised rubber."* 

Ageing. 

Tlie spontaneous alteration in the physical properties of rubber 
after vuloani.sntion is also a matter of considerable importance. When 
kept, a sanqilc of newly vulcanised rubber alters in such a manner that 
its stress-strain curve gradually becomes atccj'cr : the change can be 
expedited, for greater convenience of observation, by a slight elevation 
in temperature below the vulcanhsation limit.*'’ fn 21 hours at 72° t’. the 
modification in the curve for a 92-5:7-5 mixing, previously vulcanised for 

docide the period aecci.sftry for tlie onliimry optimum cui-e, with an error of leas 
than fifteen ininiilea; 11, .1. Eaton. J. Grantham, and K. W. K Day. .tjrir. Buff. 
h'.M.S.. HUS, 87, 47. 

•' O. do Vries and It. .1. Hellendoorn, (\mm. Central Rubber ■‘etiil. RaiUmory, 
lilts. 11, 7S;): J., 1919, ISS.v. 

•* O. de Vries and 11. J. Hellendoorn. Intliarnbber J., 1919. 67, 1163; O. de 
Vries and H. J. HoUendoom, J., 1919, 93t. 

** P. Sehidrowite and H. A. Goldsbrough, ladiarubber J.. 1919, 67, -69 ; J.. 
1919, 188a. 

•" See Ann. RepU., 1918, 8, 317. 

•• 0. d» Vriea, Ann. Seporta, 1917, 2,346 ; also W. C. Geer, Indianbber World, 
1916, 68, 127 ; 0. de Vries, Cotnm. Ctnir. Robber Stat. Buitenzerrg, 1918, 11, 792 ; 
J , 1919, si. 
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70 minutes at 148° C., was equivalent to a further jieriod of vulcanisa¬ 
tion of 20 minutes ; the jwportion of coinhiiicd sulphur was unaltere<i, 
the coeflicient of vuh'anisation throuttlnnit ht-nig 2'3, although the stress- 
strain curve of the " aged ” rul)l»er would normally have been Associ- 
atc<l with a coeflicient of fl-l. The increase in tensile strength hv age¬ 
ing, however, is less than that proilueed hy an e.xteii.sion of the vulcan¬ 
isation period, so that, although tin* two curves follow the same course, 
the curve attained hy ageing is slioiter. The further elleet of ageing 
at i2°t\ after the lirst day shows a stcadv deere.ive. and is ,ipproxini- 
ately the same whether the vulcani.satmn eoeflieieiil is 2-.'5. d-l. or 
■I'O. On the first day, however, the efiei I is gre,itest for the least vul- 
eaui.sed ,sample. The results again di*mon,str,ite clearlv the insulliciency 
of any one of the jiharacteristics, vuleatns,ition coellieient, tensile 
strength, or elongation at a certain load, as an index of the state of 
“ euro ' * of a commercial .sjimple of unknown age and historv. In 
testing ,sampies which have been vulcanised in the laboratorv, altera¬ 
tion by ageing need introduce no appreiiable disturbing factor because, 
the dilTereiiee observed between the phy.sieal results for similar samples 
tested one day, and three days after vulcanisation is eipiivalent only 
to an alteration of three minutes in the time of vule,inisalion, and this, 
at the portion of the stress-strain diagram involved, would cause no 
aptireciable alteration in the tensile strength.''" 

Since the completion of the la.st report the instability of the eondilion 
of V d'anised rubber has received further comment "" from H. 1’. 
Steven-, who has extended his earlier ob.servations.''" In comparative 
tests with vulcanised mixings containing smoked sheet, smoked slab, 
]>ale crepe, and smoked crejie, the more highly cured samples appeared 
to undergo an increase in the vulcanisation coellieient, the average 
alteration tor an initial coellieient of 5 to 0 being O-.'j, Samples vulcan¬ 
ised to an immediate maximum tcii.sile strength (" optimum < ure ") 
I'orresponding with a coeflicient between 1 and 0, ini reused gradually 
in strength for 10 to b") weeks, and then r.ipidly deteriorated, becoming 
hard and “ peri.shed " within a year or .so. Samples vulcanised to a 
loetticient of 2 to 3 imjiroved in strength for twelve months, and then 
slowly weakened, but even after two years were stronger than when first 
vulcanised. Vulcanised rublwr, however carefully vulcanisation may 
have been effected, evidently beghis immediately to change in physical 
pro|M,*rties, and is therefore, in that respect, markedly unstable relative 

* It IS deijirablo that the t-erm “ ciirr* •'houhl Im* rr^trH tftl t‘) the alt^Tatioii in 
physicul state, and “ vulcanisation ” to the < heinj^-al of romhination with 

puljihur. The terms are used with this special si;;riifh anro in thin report. 

O. de Vries, Iftdiarid^bcr X, 191!/, 57, 77 ; V , 1919, H2\. O. di* Vries and 
Spoon, Comm. Central Itubber Slat. 1919, 11, HI4 ; also B. J. 

Baton, J. Grantham, and F. \V. F. Day. Agrtc. BhU Fed. Maiag States, 19J8, 27, 

J; 1918 , 340 t . 


«« Sec -iMn. Reports, 1918, 3, 312. 
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to raw robber, wbicb can be stored for many years without any sign 
of de))reciHtion eitiier in appearance or in its characteristics after 
vulcanisation. 'I’fie experiments described by If. V. Stevens were 
ro8trict(«l to a mixing of pure rublsir (90) and sulphur (10); the behaviour 
of vulcanis(«l mi.xings containing technical ingredients, according to a 
private comnmnication to the writer of this l{e|)ort, have lieen found 
to indicate instability of similar character, but modified in degree. 

1). J. Katon and K. W. K. Day"" also have interested themselves in 
the ageing of vulcanised rubber, but have included a <loser chemical 
examination of the iihenomena. Crumbed samples, whether over¬ 
cured or not, unilciwenl a remarkable in<'rease in weight, attaining a 
, maximum in about nine months. The oxiilised .samples contained a 
Hurjirisingly large percentage of material soluble in water, and the 
aipieous extract showeil the presence of sulphur in the form of sulphuric 
acid or sulphate. The 8-shapcd form of the. curves for the increase in 
weight generally conlirnis the results of S. J. I’eachey and indicates 
the auto-catalytic nature of the oxidation proee.ss.”" A greater rate 
of oxidation was observed for highly-vulcanised sam[iles. For exces¬ 
sively over-vulcanised snni|)les the curve for the increase in weight 
followF.I ipiite a distinct course from that for less-vuleani.sed samples. 
The behaviour in general was such as to suggest that two proce.S8es 
were occurring concurrently, one involving an increa.se in weight, and 
t he other accompanied by a less elleetive loss in weight; it is not 
surprising therefore that the aiiparent variation in the content of com¬ 
bined sulphur followed no simple course. The results with uncrumbed 
samples agree with tho.se of do t'ries as to the physical effect of ageing 
in its earlier stages being eom]iarablo with that of an extension of the 
“ cure,” but differ in showing a slight albeit far from conimonsurato 
increase in the combined sulphur.®* Although incomplete, the inves¬ 
tigation serves to emphasise the complexity of the problem of the 
ageing of vulcani.sed rubber, and the need for further systematic 
examination. 

Some inferesting observations on the liehaviour of vulcanised rubber 
to solvents have been made by If. 1*. Stevens.®- With increasing vul¬ 
canisation the degree of swelling in benzene gradually increases, as 
also does the resi.stanee to the formation of a permanent emulsion with 
excess of the solvent; a stage is finally reached at which the limit of 
solubility is marked by the jicrsistencc of gelatinous flakes, and beyond 

"O J., 1919, 339t. 

s* Abb. Reptf., 1918. 3, 308, 313 j see also F. Kiretihof.' J.. 1913, 799 ; 0. 
lluboner, J., 1913, 1103. 

SI See also .lioi. 191S, 312 ; the results of H. F, .Stevens (./.. 1919, IDOx) 

agree with those of tie \Ties in indicating that the quantity of combined sulphur 
remains practically unaltered. 

J., 191J1. 193t. So<' also van Rossem, Comm. XeiherloHd Qovi. Insf. tor 
•lifeisiHg Rubber Tmifr, 1918, 6, 210. 
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this stage further vulcaiiisiition rauscH a diniinution in the swelling. 
Samples of a iiiixture of rubber and sulphur, rontainiug |0<b> 
latter and vulcanised so as to contain 0-*27 and 0-;V,V\, r»‘spectivelv of 
combined sulphur, when iininers*id overniultt in bcn/cnc yichled solu¬ 
tions. that from thesoc<ind sample being tbstinrtl\ “ ropy"; a sainple 
with of < oinbincd sulphur swelled, and on sluiking broke up into 

gclatinou.s lumps, whilst a furtluT sainple with of combimNl 

.sulphur, although greatly swollen. reinanuMl whole in spiti' of shaking. 
After storage at for 3 months, however, tlie <legiee i>f solubility 

had decreased, and all four lefused to <bssol\e. although eaeh sample 
yieldetl a eonsiderable pr(>portion of exlnnt to th»‘ solvent. Pro- 
longe<l extraction of more highly vuhaniscd s.imples at the boding 
point of the solvent gave no iiulieation of separation nf the rubber 
into fractions of ditl’erent degiees of \nh-aiiwation. the very consider¬ 
able extract, whn h. after drying, lefiised to ledissoKe in fresh lienzene, 
showing the same content of (ombined sidphur as tin* nndi.sst)lv<*d 
residue. Kx]H*rinient.s on tin* swelling of a teebmeal vuleanisi'd rublwr 
in various .solvents have been made by A. Dubo.sc,^** who. amongst other 
ob.servations. note<l tliat a mi.vture of carbon letiaebloinie and carbon 
l)isul]>hide ])o.s.ses.sed greater tnrgi‘.'*icut |)owcr than either <oiistiituent. 

I'apkus. 

To the non-teehnical reader perhaps the iin>st interesting part, of 
the .i.bber literature is that d(*aling with tin* [iiodiniion of mamifae- 
turetl tiibber goods. Descriptions of this nature, po.ssihly in part. 
Iiecausi* of the relaxation of w'ar-time .str<*ss and rostrn tions, have been 
unnsnally frequent during tin* last year or so. As the material may be of 
interest for rofereneo, a number of tln*subje«ts such as rubber s|>onge,** 
rubber in gas defence eipiipment.'^’* rul)bere<I seams,*’'^ t vpewiiter platens,^'" 
motor-tyre rebuilding,'**^ solid ndilier tyres.'*'* rublM-r shoes.****’ rubber 
.soles.**'* and general rubber manufacture*"- may be ipioted. 

PvriHvalnVitff to (insrs 

Quite naturally, rubbered fabiics for airship construetirm and Kiinilar 

'** (Jaoiitchoue et OuUa-Perctuif 16, UTmI. !ih|:i, '.tx-Jo, IlllO, 540 a, 

*M8a, 781 a. 835a. 

A. Hutin, yru/»ar«56cr i/., llH'.l, 58, 107 A. II. Kmi^. nnd ('hrm. Kng 
1916, 15, 081. 

** C. J. Johnson, /nJwruW/(r Wt/rtd. 1919. 59, 21*2. 

J. T). Edward.'^ ami I, L. Moon*. huloirntdKT 1919. 57, 599 

L. K. Macfadden, Iwiiftruhhfr J.. 1919. 67, I M7. 

Indxnrubber World, 19I9, 60, .Vi2. 023. 

» A. H. King, IndiarubhfrJ., 1019.57, 740. 787. 

!ndinrald}tT World, 1919, 80, 091. 

A. H, King, Met. and Chrm. fCntf., 1917, 17, 72 

»• A. H, King, ibid. 1916,14,23, 71. 
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purposes have claimed much attention of recent years, and the results 
of several investigations have been made public. The method of test¬ 
ing the iiermeability of such fabrics to hydrogen as practised by the 
U.S. Bureau of Standards has beep described,'*'* and the cognate 
])hcnumcna ob.servcd in the passage of gases through rubber by solu¬ 
tion submittetl to discussion. Methods involving measurement of 
rate of ililTiision of the hydrogen by the loas in volume arc relatively 
inaccurate, and on account of the simultaneous transfusion of air in 
the reverse direction give results (Ipproximating to only 70% of those 
obtained by methods based on the direct estimation of the hydrogen 
which has j)cnetrated the rubbered fabric. The earlier observation, 
originating with Graham, to the effect that the permeability of rubber 
films increases ra])idly with the temperature (see also this report, p. 344), 
is confirmed, although the relationship does not appear to be linear; 
the additional information is given that the relationship between 
temperature and |>ermeability is approximately independent of the 
composition of the nd)l)crcd fabric, and as an approximation tlm 
permeability at l.’)°<'. may lx- ilcrived from that at 25° C. by use of 
a fai'tor 0•()5. 'I'lii' etVect of alteration in the hydrogen pressure or in 
the hygroscopic condition of the gas d\iring permeability tests is too 
small to bo serious, and the fabric almost invariably attains its maximum 
permeability within one hour. It is noted that, in continued daily 
testing of one piece of fabric, a gradual decrease in permeability may 
occur, but a very marked decrease may be effected by heating to 75° C. 
for 30 minutes ; during a normal day's test, however, the permeability 
is generally constant. The U.S. Bureau of Standards has discarded 
the combustion metliml for determining the transfused hydrogen, and 
the final passing of the combu.stion process for this purpo.so would 
probably meet with few regrets in view of the greater convenience of 
the physical methods of determination now available based on the 
alteration in the optical properties of the air using the interferometer, “■* 
or in its thcrn\al conductivity using the “ catharometer ” of G. A. 
Shakespear ; the latter pos,sosse8 the additional advantage of being 
readily applicable to the detection of “ pinholes ” in a finished rubbered 
envelope without the nece.ssity of cutting the material. 

A statement that the extent of diffusion of hydrogen through a good 
rubbered airship fabric is rarely less tkan 8 litres per square metre per 

J. J>. KdwanU. ImlnmMir J.. 1918, 86, 7.13, 821. 8C.3 ; J.. 1919, 109a; 
BM also 0. Harr, Jtubber IndiMtrtf, 1914, 205; J., 1915, 879; also \V. Frcnsel, 
Chetn.-Zeib, 1919, 43, 530; J., 1919, 835.r; also ,1, 1). Edwards and 8, 
K, Pickering, J. lia{. Kiig. Chem., 1919, 11^ 968; J., 1919, 

W4 por a doaeription of a portable Rayleigh interferometer for industrial use 
•ee M, Ponchon, Chrm. and Mel. Eng., 1919, 21,392 ; also J. D, Edwards and W, 
Fieniel, foe. eit. 

■« Eng. Pat. 124453, 1916; J., 1919, 393a; iVnfurs, 1919, 103,275, 
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day at 25° C. renders (Mssible an interesting comparison with the result 
obtained with a probably tbinirer raw rubber membrane without 
any internal fabric support (this report, p, 344). and witli the tigure.s 
of W. lloseuhain and <i. Barr for fabrics coiitnining nmre than one 
laver of rubber."*' 

The deterioration of such rubl)eicd fabrics on e.xposure to the weather 
lias been cxaniineil, witli the conclusion that the resistance to exposure 
is greater the higher the proportion of rubber in the libre."“ In view 
of the tediousness of natural weatlfi'ring tests it is of interest to note 
that the device of indiuing accelerated ageing by exposure to ultra¬ 
violet rays, c.i/., from a ipiartz mercury vapour lamp, has received 
considerable justification by a demonstration that the elTccts arc actually 
analogous*™; the possible economy in time is evident from the fact 
that it is thus possible to reduce the period of weathering from .'Kt days 
to a few hours with the adilitional advantage that the pimess is under 
complete control 

The permeability of lightly vulcanised almost, pure riiblior films, 
probablv '* cold-cureii.” to various gases and va|)ours has recently 
lioen brought anew to the public notice, by Sir .1. Dewar "" in connec¬ 
tion with a lecture on the problems of hydrogen and the rare gases. 
I'sing an apparatus of special design in which a rubber lilm approxi¬ 
mately 0-01 inm. thick, supported bet ween discs of copper gauze, was 
subjected on one side to each gas or vapour in turn, it was found that 
vap.rurs of ether, chloroform, and ammonia dillused rapidly, whilst to 
benzene, alcohol. ]>yridine, and acetonitrile the rubber membrane 
was less i>eriiieable.; the exceptionally rapid transmission of ammonia 
was observed as long ago as 1831 by J. K. Jlitchell."* .V film of gly¬ 
cerin painted over the membrane checked all dilfusion.’'- .V re¬ 
examination of the resistance of rubber to the pas.sage of various 
gases was in good general accord with the idiservations of the earlier 
investigators."® and serves to extend them. In the table on page 
344 the new figures are quoted in paiallel with tho.se, of Thomas 
Graham, to the trust\vorthine.ss of whoso work they form a distinct 
testimony ; it may be stated that Graham's figures rider to experiments 
with films of raw rubber. 

J. D. Edwards and i*. (i. lAidig. InilianiUit r ./.. MtlO, 57, 1111. 

*•* IndiaruWxr J., IlilO, 40, 2KS.* 

*** Q. St. J. Perrott and A. R. Plinnb../. hut. fituj. i'Iuih. IOIO. II, tOR; J.. 
IBI9, 408a. 

*“ M. Entat, .4yi. CArm. .Iiwh/t., I9I!>, 1, I4i ; ./., lill'.t, IOHa. />u/mruMir 
J; 1919, 68, 80. Proc. Rmj. hut., 191,"). 21, .ViS. 813. 

J. K. MitchaU, J. Roy. Ina!., 1831, 2, 101, 307. 

"• See also F. Steinitier, Qummi Znl.. 1912, 26, 1620 ; J., 1912, 734. 

“• T. Graham. PAiTTfona., 1886,32,399; J.Chtm. Sor., 1807, 20,235; H.A. 
von Wroblewaki, .4nn. Pky». C'A«n.. 1870, 188, ."iSO; aUo R. Ditiuar, Jndiarubbrr 
J-t 1807, 84k 197; V. Henri Coouichotu: ft QvUa-Ptnha, 1910, 7k,4351, 
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Rate oj Di^ffnsion. 


. 

HclatUc ((Jrabttin). 

Kclfttlvo (iH'wnr). 

1 * 0 . per t*<| cm. 
Ii<*r dav (hewar). 

Air .... 

i(t 

1-0 

2-0 

Nitrogen 

0-S7 ' 

O-titt 

1-38 

Carbon monoxide. 

()-‘.W 

()•'.) 1 

1-88 

Helium 


1 -ir, 

35 

Argon 

- - 

1-28 

2-.56 

Methane . 

1-87 

- 


Oxygen 

2-2:i ‘ 

2'0 

4-(P 

Hydrogen . 

1-71) 

.b-Kl 

11-2 

Carbon dioxide 

11 

11-0 

28-(t 


Thc! order of ditlusibility for the <lifferont gases follows no obvious 
law, and the abseine of any sini]ile relalionshift between the rate of 
diffusion and the otlier jiroperties of the gas, which is j)artioularIy 
noticeable in cotnparing helium, hydrogen, and carbon dio.xide, confirms 
the view that the main controlling factor is the solubility of each gas 
in rubber. With ri.se in temperature the difiusion becomes more 
marked, the relation bi'tweeii the temperature and the logarithm of 
the rate being repre.sentablc by a straight line ; a distinct break, how¬ 
ever, occurs in the curve” for each gas at 0"('., and the suggestion 
is made that this may jaissihly be duo to water present in some form of 
colloidal association as a constituent of the rubber membrane. Although 
this explanation may seem a little strained, it is remarkable that quite 
independently the importance of the presence of traces of moi.sture 
for the ditfusion of carbon dioxide through rubber has been mooted.*'^ 

Synthetic lluniiEii. 

Now that definite, information is available as to recent progress in 
thc production of rubber by artificial chemical processes, even those 
who held an unfavourable view of thc likelihood of an early replacement 
of the natural jirodiict by synthetic material have jirobably been sur¬ 
prised at the decisive manner in which their opinion has been justified.*** 
On the other hand, the attractive appearance of the raw synthetic 
matorial must have mpresscd those who have seen samples. 

As is well known, rubber-like products have been artificially prepared 
by thc polymerisation of various hydrocarbons represented by buta¬ 
diene riIj:(''TI'('lI:rH 2 . and its methyl derivatives such as isoprene 
' C,H, and 1 .'bdimethylbutadiene C„]lio t the first and third naturally 
yield products of different elementary composition from that of pure 
natural caoutchouc. Thc polymerisation process will occur sjwn- 
taneously or may be accelerated by the catah-tic influence of metallic 

V. Bodt. Chfm.-Zrit., 1914. 38, 1249; ■!., 1915, 187. 

1“ /whoraifcer J., 1919, 67, 1011, 
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godium or by warming with acetic acid.*** During the past five years 
the material of greatest promise lias been that derived from diinetliyi- 
butadiene by siwntaneous polymerisation at appro.vhnately 
the process, however, being very sjow.”' 'I’he necessary dimethyl- 
butadiene was obtained by the reduction of acetone with aluminium 
and sodium hydro.vide, the pinacone (<'ll,,)a:('(01l)-('(01l) (Clljla pro¬ 
duced being subsecjuently dehydrated witli.formation of the dinietlivl- 
butadiene, ('Hj:C(C'Hj)-i.'(('ll 3 ):Cll 2 . “ Methyl-rublicr ‘ is obtained 

from this as a very tough, colourless. ,rnnsparent nia.ss. but the pro¬ 
perties of the material * are generally .so disap])ointing as to contirm 
(1. Steimmig's statement that the molecular structure of such artiticial 
rubber is not identical with that of natural rubber.'"' 

In a recent account of the Ceriuan war-time u,se of this synthetic 
rubber,"* it is .stated fhat the material was iimlesinibly prone to 
oxidation and averse to vulcani.sation, but that both thc.se disadvantages 
were remediable to a large extent by the addition of organic vulcanisa¬ 
tion catalysts such as aldehyde-amiiionia or the additive cunijioiind 
of piperidine with carbon bisulphide. In addition to this, however, 
the methyl-rubber is remarkably resistant to mastication and to sol¬ 
vents; in e.xaininiiig a .sample, the writer has oh.served that uijess 
exccs.sivcly worked the material refuses to dissolve, but swells enor¬ 
mously, and ill benzene, for <-xaniple. forms a jelly <'ontaining almost 
l.h times as much solvent as lubber. The solutions when made are 
siirpri.sii gly lluid, and it is of iiitere.st that with petioleiim naphtha 
there is no sign of turbidity (compare p, .til). 

The most satisfactory products obtained from this inetlivl-riibls-r 
appear to have been vulcanites,in which the nnsat nrated condition of 
the molecule is almost entirely removed ; the production of acciimitlator 
bo.\es for submarine work is stated to ha\e been particiilarlv successful. 
Soft rubber goods such as packing .sheet, rubbered fabrics. wire-in.Hnlat- 
ing material, and tyres, were al.so made, hut the very partial success 
can be judged by the necessity to add " ehisticators " or oily materials 
for the purpose of softening the methyl-rubber. Solid tvres even then 

"« I). Harries, AmwUn, 1011, 383, ir.7 : ./„ 11111. 107:). 

*” C. Duisherg. Z. Klettrorhcm., tills, 24, lltlll; J., Iljlll, IKSa ; ./ //irf. Kng. 

1010, 11,810; Timfji Emj. Supjfl-, 1010, 15, I7.">. 

• It will be noted that a|>art from its plij'-ical |iio|H'rties, this form of Hyiithetic 
rubber can bo readily distinguished from natural rubber by the fact that it' forma 
a tetrabroinide C'l^Hj^Hr^ containing only l>(b'„ of bromiiH'. wheri-as caoutchouc 
tetrabromide CijHjjBn contains 70-2''',,; in the estimation of rublier by the tetra- 
bromide method, the analytical conversion factor for methyl rublssr wilt there¬ 
fore be considerably greater then for patural rublxir. 

"* G. Steimmig, Ber., 1014, 47, 3.70; ./., 1011. 200; also H. .Staudinger, 
Schwtiz. Chtm. Zeil., 1019, 1, 1, 28, 00 ; J., 1010. 428». 

•“ InJiarubber J.. 1910, 68, 305, 348, 391, 433; J., 1019, 730a, 

*" J., 1919, 209li; Ann. Bept*., 1918, 8,301. 
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exhibited a serious tendency to harden in cold weather, although they 
regained their pristine softness on warming, and it was necessary to 
issue instructions that synthetic rubber tyres were to be stored in rooms 
protected against frost, and that, when resting during cold weather, 
vehicles fitted with them were to' bo supported on “ jacks ” so as to 
relieve the tyros and prevent permanent local deformation ; in use also, 
the tyres wore away by disintegration rather than by abrasion. Still 
less success attended the attempts to produce inner tubes for pneumatic 
tyres. i 

In spite of the failure of synthetic rubber, during the exceptionally 
favourable period which has just passed, to rise to the expectations of 
its more sanguine supporters, the fact must not be overlooked that the 
practical trial to which it has been submitted must have served to show, 
more clearly than many years of academic research, the nature of the 
chief weaknesses in the product at present obtainable. The most 
important problem appears to lie in the control of the polymerisation 
process, or at least in the suitable adjustment or modification of the 
final state, of polymerisation (see. p. ,320); with a greater command of 
this stage of the operations it would be. possible to a()proach more 
closely to the charactcn’istics of natural rubber. 
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LEATHER AND CLUE. 

By F. ('. Thomp.son, 

Leather Induxtries Department. I'nieersiti/ af jAfiln. 

No feature of the yeor 1919, within the field covered by this lleport, 
has been more strikinp than the earnest effort made to brinj; about 
closer co-operation between chemist.s and inanufaeturers. There has 
never been a time when tanners were so fully awake to the need of 
utilisinf' all available seientitie, knowledge, nor when chemists so mm:li 
lealised the necessity of taking a constructive jiart in the building up 
of leather technology. When tanners employed chemist.s in former 
vears it was usually for purjxj.ses of controlling proee.sses and testing 
raw materials, and the chemist himself was often content with a scope 
so limited. Now it seems to be almost universally realised that 
future discoveries arc likely to come from the chemist, and that the 
whole industry in this country depends U]ion him to no small extent 
.Many firms now employ e.hemi.sts mainly for reseaieli, and at least 
one has a re.search department, whilst a British Leather Manufacturers’ 
Besearch As.sociution is in process of formation. Conferences have 
been held during the year in which both chemists and manufacturers 
have taken part, such as, for in.stance, the conference on the <’hrome 
tunning industry held on July 17 at the general meeting of the Society 
(see J., July 31, 1919, 2C4-271t). Such gatherings are likely to be 
frequent in the future, and will be productive of great benefit. 

Raw materials have been the cause of much dilliculty and anxiety 
on account of scarcity and high prices, though with increased shipjiing 
facilities the scarcity was not so pronounced as during the war. (Ireat 
attention is .still being paid to the conservation and exjiloitation of 
natural resources. The tlovernment has apjiointed a Committee ‘ to 
deal with the warble |K»st in every jio^sible way. Farmers and others 
are to have literature on the subject revealing the loss caused by the 
fly and showing thejii how they may do much to protect their cattle, 
whilst a thorough investigation is to be made of methods for eradicating 
the trouble. Several features of hide supply noted in last year’s Report 
arc still engaging attention, e.</., the attempts to minimise preventible 


* Soc. Leather fraites Chem., 1919, 3, 20, 
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loRH and damage of hides through bad flaying, branding, cattle-tick, 
etc. 

Natural tarining materials arc being energetically ex])luited in 
India * and Australia, to a great,extent under (Jovernment auspices. 
At the Tjcather Trades’ School, Waslierman|)et, .Madras, experiments 
have Iw'en made, to find barks, etc., that can be substituted foravaram 
(tarwad, (Umiiia aurienUtta).’ Though this material is likely to be always 
the most inifiortant in South India, it is desirable to have the supplies 
supplemented, and good results have been obtained with the bark 
of Anogeisutis latifol'ui. The mangroves and wattles of India are also 
under investigation. Much work is being done by the research station 
at Hlsoeiet, Central India, atul by the enterprise of private firms. The 
leather industry in India is developing very rapidly ; and many modern 
tanneries are being opened in which chemists are taking an important 
part. In Australia private linns and the (Jovernment are investigating 
the natural tanning materials of the continent, and as in India, the 
need for cultivation is not overlooked. F. Coombs® states that 
although there are large supplies of tannin in the various eucalypts. 
much of it is of little use. Liipiors i>repared from E. nideraphloia 
dill, not penetrate hide in ten weeks. Mallet {E. occiilentnlis) though 
rich in tannin is very slow, and gives a brittle leather when used alone 
in pit tannages. Its prineipal use ajipears to be as an adulterant. The 
wattles are much the best materials, being both abundant and rich in 
tannin. 

(Ireat ellorts continue to be made to establish l.he chrome tanning 
industry more firmly in this country, and appear to be meeting with 
considerable success, and goods are even being exported to Ameriea. 
(throme. tanners especially arc alive to the importance of chemistry 
to the industry. 

lliDK.s, lliiiK Strui'TUUK, anu Wkt Wouk. 

The Seymour-Jones process for hide sterilisation by means of formic 
acid and mercuric chloride, has been severely criticised by V’. (legenbauer,* 
who, however, did not experiment on hides but on anthrax cultures and 
spores, (irowth was obtained after 10 days’ action of a 0-02% solution 
of mercuric chloride in combination with as much as 5% of formic acid. 
. Anthrax a|)ores treated by the Seymour-Jones method proved pathogenic 
when introduced into guinea-pigs. It is natural to su])|x>se that 
sterilisation is more difficult in the case of hides than with cultures in 
nutrient media, and Gegenbauer’s conclusion iS that for practical 
concentrations of acid and mercuric chloride, and reasonable times of 
action, the method is in no way eftective. R. R. de Silva ® proposes 

• J. Amer. Ltathrr Ckem. .4moc.. 1919, 14, 26, 3ol. » J., 1919, 70t 

‘ Arek. Hyg.. 1918, 87, 289; J.. 1919, 429a. 

• M.S: Pat. 1304030; J., 1919, 607a. 
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to sterilise hides by treatment (before drying out) witli co]i{)er sulphate 
solution. There is jicrhaps here a danger of n tanning effect that might 
render subsequent processes difficult, and which rules out many means 
of disinfection, such as the use of for^mahlcliydc. Tlic |irol>lem of hide 
sterilhsatiou has jiroved one of tlic mo.st difficult in the wliolc of leather 
technology and it is urgently necessary that further work be at once 
instituted, in order that a constant danger to leather workers may 
be removed. 

A, Seyniour-.fones ^ continues his >vork on skin |ihysiologv and 
gives methods for cutting hide sections. He deprecates dehydration 
by such means as alcohol, and ]>ro])oscs centrifuging, or gentle and 
continued compression between layers of blotting (laper until the skin 
has the consi.stene.y of cheese. The material is then imbedded in 
paraffin wax of m. jit. not above 100“ F., after which sections are 
cut, best with a rotating disc razor of stainless .steel used in a Minot 
microtome. 

W. Moeller^ |>rorecds on the ha.sis of his views on collagen .structitrc " 
and on tanning, to jmt forward a theory of leather structure. There 
are four conqKmcnts normally, tlie collagen mii’cll.s, the mieells of its 
decomposition product, the peptiser, and tin* |)eptised tanning solution. 
The second and third of these may be (lartially or entirely absent ; 
when jiresent the jieptiscr forms a solid solution with the collagen 
mieells. The pepti.scil tanning solution is deposited on the collagen 
mieells, perhaps regularly in layers of crystals. These views arc 
not likely to be very useful to leather technologists generally until 
they are developed in a clearer form with the necessary experimental 
evidence and illustration. 


Lhn huj. 

Considerable interest has been centred in practical metiiods of 
liming hides, and means for securing circulation of liquors and con¬ 
sequent acceleration of the process arc becoming more widely adojitcd. 
In A. N. Walker's" [iroccss hides are hung in the lime juts, c.'y., by hooks, 
and water is run in. The water is then agitated by means of air blown 
in from tubes acro.ss the bottom of the vat. When the hides are 
thoroughly washed the water is removed and lime-liquor run in, which 
is agitated by the same means for .the .‘1- 4 days necessary licfore iin- 
hairing. The air pressure needed is about 2 atnios.,aiid about 15 h.-p. 
is needed to deal with 1000 heavy hides weekly. It is hojaul 
l<i hang the hides ,on frames that can be lifted from the jiits 
bodily, and trailsjxirted by overhead cranes C M. Owen secures 

• J. Hof, Leather Trades' Chem-t 19191 8, 8.5, 107. 

’ Collegium, 1918. 277. 300. .333. 305; 1919, 835a. 

s See Aan. Bepls., 1918, 3, 326. • Eng. Pal. 124992 ; J., 1919, 331a. 

“ Eng. Pat. 128461 ; J ., 1919, 649a. 
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circulation of lime liquors by means of paddles on horizontal shafts 
at the bottom of the pit. 

lintimi. 

So far one of the most HUc<’.esBful princijiles in making artificial 
bates and pucrs has been the use of trypsin, an enzyme which under 
normal circumstances is without action on true hitle substance but 
which attacks and dissolves tlie elastic iibres of the skin and also any 
cemetiting proteins that remain'after liming. Jt is noteworthy that an 
English product of this tyjie, i.e., I’ancreol,” now on the market, is 
proving very useful, and is likely to supplant the “ Oropon ” of pre¬ 
war days. The process of lj. 11. J’eyrachc and O. V. liadly " embod’es 
the same principle. The pancreas of animals is thoroughly extracted 
with successive quantities of acetone, from which it is freed by evapora¬ 
tion and then reduced to the finest pos.sil)le powder. The same may 
be done with the mucus of the small intestine. The material thus 
|)reimred may be used alone or with some inert material such as cellulose, 
at a temperature of SO"-#)" ('., at which temperature trypsin is most 
active. 

' Ta.nnixii a.ni) E.vi'kact Maxl'I'acthhk. 

Although synthetic tanning substances are in us great demand as 
ever, there has been a lull in the |)atenting of new ones. The more 
obvious possibilitii-s on the lines indicated in the last Ue|)ort appear 
to have been fairly thoroughly worked out. \ good summary of 
all the work on this subject is given by H. Bamberger,*- and another 
by E. Nihoul'^deseribes the practical aspect. E. Schwarz** patents 
tanning by nteans of a bath of a carbazolesulphonic acid, and this is 
almost the only patent of its kind to report. Iron tanning, in spite 
of the disapi)oiiitinenta of the past, is still the subject of experiment, 
and V'. t'asaburi describes his researches in some detail. After a 
review of previous work he enumerates the following points as note¬ 
worthy. (1) Normal ferrous and ferric salts have no tunning action ; 
(2) a ferric salt rendered sudiciently basic gives a thin and brittle 
leather ; and (3) the ferric salt in such a condition readily acts as a 
catalyst and brings about harmful oxidations in the leather. In his 
own experiments, in which four liquors were tried, Casaburi obtained' 
the beat residt« with a basic ferric sulphate liquor obtained by acidify¬ 
ing a ferrous sulphate solution and then completely oxidising with 
nitric acid. After tanning in this liquor the leather was well washed 
in water and steepwl for 2 hours in a solution of sodium sulphate at 

»* Kng. Pat. 120208 ; J., 1919, 189a. 

»« Chcm.-Ztil., 1910, «, 318 ; J., 1919, 647a. 

Chim. el hid., 1919, 2, 1024; J., 1919, 917a. 

“ U.S. Pat. 1289260; J., 1919, 189a. 

**V. Soc. Ltathtr Trada' Chttn., 1019, 8, 61, 74 ; J. , 1919, 647a. 
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10° C. After a aeiond tliurough washing the leather was Uglitly 
oiled on the grain and drii'd Analysis allowed the leather to eontain 
fi l7% of ferric oxide and of hide suhstanee Apparently the 

leather was of gooil (piality though nothing vi'ry definite is said on this 
head, and it will be interesting to know how the leather kei'ps on storing, 
as j)erinanent good quality has not been a feature of iron-tanned leathers 
so far 

An interesting point in this expeinneiit was that tlie iron liipior hud 
the same basieity {i.e. ratio of iron to sul|ihurii’ acid) after use as when 
made up. Kerrie chloride and ferric acetate Inpiois proved useless. 

In vegetable taniung most of the developments have lieen in the 
mechanical side of the process, and aim at ineleaseil speed of produc¬ 
tion through quickening the aitual tanning and diminishing the hand¬ 
ling of goods. K. (iilardini patents a piocess by which tan liquor 
IS forced through hide by high pressure ; tanning is complete in a few 
minutes. This process reminds one of .Miintx and Kamspaclier’s 
methoil of tannin analysis, in which the tanning infusion was detannised 
by exactly the same means. A. N. Walker "* and (1. Kandall '* have 
patented devices for causing circulation of tan liipiois in pits by means 
of compressed air. The foniier of these has already been described 
under liming. The hitter jiroie.ss involves siisiien.smn of the hides 
from a frame over the pit, and the compressed air is iiitioduced by 
perforated pipes along the bottom of the pit The Inpiors are thus 
kejit in nii'tion and insoluble matter does not settle out. K. Kay 
has patented a means of circulating liquors through a series of pits, 
whether for liming or tanning. S. Saxe patents the use of osage 
orange wood extract for drum tanning after hides have been partly 
tanned in weak vegetable liquors. This is a comparatively new 
material, showing a high content of tannin by the ordinary method of 
analysis and apparently closely related to fustic. It has a very decided 
effect in brightening the colour of vegetable-tanned leather, iiarticularly 
when mangrove or quebracho has been used, and is of course quite 
harmless, which cannot be said of some methods for brightening colour. 

Sulphite-cellulose or “ spruce extract '' is not a new material, but 
IS coming now into greater prominence as better products arc becoming 
available, principally from America. Whilst it cannot of course lie 
used alone, there is no doubt that* excellent leather can be made by 
using quite considerable quantities in conjunction with other materials 

provided that the sulphite cellulose be of good quality. 

• 

« Eng. Pat. 114631 ; J , 1919, 297a. 

*’ Comptet rend., 79, 300; Leather M. Lab. Book, 173. 

« Eng. Pat. 124992 ; J., 1919, 331a 
“ Eng. Pat. 133823: J.. 1919, 918a. * 

“ Eng. Pat. 128339 ; J., 1919, 649a. 

«> U.8. Pat. 1297256; J., 1919, 431a. 
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All tanners who have the nitrogen content of their leather systematic¬ 
ally determined during progress through the tanyards arc aware that 
tanning is niueh more rapid in the early stages than later. New experi¬ 
ments by A. lingers and O. Rit^thof '■*“ fully bear this out and show 
that half the total absorption of tannin is ed'oeted in the first 16-30 
days. When the hides are halfway through in resjieet of time they 
are about four-fifths tanned'. It is obviously a serious error to assume, 
as is often done in costing, that the goods are on the average half 
tanned. ' 

A most interesting |ia))er by ('. K. (.'ros.s, (,'. V. (Jreenwood, and 
.M. (!. Lamb deals with the principle of restrained tannage, a principle 
substantially incorporated in Turnbull and (,'ariiiichners patent, noticed 
in last year's Report, for tanning in starch solutions. .\ colloid is 
used which has afiinity for the tannin, but which will part with it to 
the hide. Thus, if strong liipiors containing such a colloid are pre¬ 
sented to the hide, there is no rapid over-tanning of the surface causing 
case-hardening and ])reventing penetration. Although the immediate 
surface will be more slowly tanned than in the absence of the colloid, 
bciiause the hide can only tak<- up tannin us the colloid releases it, 
yet ^complete, tanning is very rajrid as there is no obstacle to penetration. 
Various methods of apjilying this principle are described. One is to 
drum the hides for 2 3 hours in strong giim-tragasol jelly, until they 
are thoroughly impregnated, and , then to treat them with strong 
tanning extract. In this case the reaction takes jilace in the hide, and 
the interstices of the leather are filled with the tannin-tragasol com¬ 
pound. The linal product has a smoother texture, greater weight, 
higher resistance to water, and brighter colour than when tanned 
without tragasol. The colloid may also be similarly employed with 
equal advantage in chrome tanning. To the writer the principle 
apjtears to oiler great jiromise of wide practical utility, and merits the 
caref\il attention of the tanner. Though it appears to offer the greatest 
advantage in the tanning of heavy leather, it will also be of im])ort.ance 
in light leather manufacture, even though rapid methods arc already 
in use. 

•A patent of importance is that of O. Rohm for a itew alum, salt, 
and Hour tannage. Instead of the usual egg-yolk Rohm uses a sul- 
phonated oil, from which the soaps have been removed for the most 
part, and diB,solvcs it in a volatile solvent. The sulphonatcd oil has, 
like the egg-yolk, emulsifying and lubricating properties, and its price 
is very much lower. 


** •/. .IwMT. tA'niht'F ('ht'tn. Assoc., 101S, I3y ^>20; J.» 1910» 153a. 
*■’ J, Atnrr. Lctithcr ('hetn. Assttr., 1919, 14, 20. 

5* J. Soi\ Dyers a»V To/., 1919. 36, 62 ; J., 1919. 264a. 

Ger. Pat. ‘308386 : J., 1919. 189a. 
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Oth«T patents ol less interest include that of L. Jlauerhofer ®* who 
treats leather in a fulling mill with gidatin solution and nitric acid, in 
order to replace hide substance lost in earlier procAses. Probably 
the protein-coagulating (stwer of nitric ai-id is here brought into ])lay. 
K. T. Dovan Ire.its leather with lead acetate and barium acetate 
in acetic acid solution The [impose of the treatment is to give hard¬ 
ness and water-resisting |iio)icitics to the leather. It is diflicult to 
•sec in these two [latents the a|iplieation of anv useful principle. 

Two patents have beim granted foi ihe [iiepai.ilion of basic chrome 
lli|Uors. .f. U. Hloekey -■* [latents the lediiition of he.\.iv.ilent ehroni 
imn eom|)omi(ls by means of acid and w.iste organic matter, e i/., spent 
tan, waste leather, bark dust, etc. This method cannot have been in 
[irint before, but was certainly well-known to the writer and many 
others as it has been regulaily given in lectures at liceds for many 
years past, and can be seen in students' note books. The same mav be 
said of K Mevzonniei's jiioee.ss in which bichromates ari' reduced 
by sodium sulphite and acid, ami then rendered basic bv means of 
further additions of sulphite. Indeed it is hard to name a reducing 
agent in ordinary use that will not produce a usable chrome liipior 
The following list is no doubt incomplete : Sulphites. biHul|ihjtes, 
sul|)hurous a< id ; suljihides, hydrosulphides, hvdrogeii sulphide ; 
Ihioaulphates ; nitrites ; ar.senious acid ; hydrogen pero.vide ; stannous 
chloride ; ferrous sulphate ; all eollulosie materi.ils, c.g , saw¬ 
dust, sh ivings, spmit bark, i*te, ; earbohvdiates. e i/, sugars, starclu's ; 
proteins: most other easilv o.xidisabh' organic substances, e.</., alcohols 
and fats. In a [iroee.ss patented by tItlane,*'chromie. aeiil is reduced 
by sawdust, or cotton and papei w.iste. or anv eellulosic material. 

M. C. lianib [latents a [iioeess for the impoitant [iur|)ose of .stri[)- 
ping, i.e.. de-tanning. i hiome leather, in onh i that the hide sub.stance 
may be utili.sed for glue manuf.ietuie. The disintegrated leather is 
washed and dried, and treated for IH lioui.s with a \!) U)"', solution of 
organic acids containing two or more hydro.vtl grou|i8, the best acid 
being oxalic. Chromic hydro.xide may be [ireei[iitated from the solu¬ 
tion, and the hide is washed in weak alkali and given the usual liming 
for glue making. The method is stated to give excellent rcsultsi 
and under favourable circumstances to yield hide suitable for the 
manufacture of gelatin. A, WoliT for the same purpose uses a 
much more drastic jiroceditre. The chrome leather waste is dissolved 

“ Cng. I’at. 118120; J., 1919, 8,'}0a. 

” Kng. I'ttt. 126038; ./., 1919, 591 a. 

« Eng. Pat. 131772 ; J., 1919, 783a. 

-' Eng. Pat. 12378.'i; 1919, 4314. 

’» Eng. Put. 120049; J., 1919, 83a 
" Eng. Pat. 132864; J., 1919, .572a 
” fler. Pal. 310309; ./., 1919, 331a. 
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at 8()°- 90" ('. ill at li-aat its own wpight of 5% sulphuric acid. After all 
separated fat is removed, chromic hydroxide is precipitated by lime. 
From the filtrate gelatin is then obtained, after removing the lime. 

The manufacture of tanning extracts is a developing industry, which 
has been sjiceially stimulated by the disa])pearancc during the war of 
many continental extracts. It may be stated that in several parts of 
the Empire, n.i/., India, South Africa, and Australia, ellorts are being 
made to build up an extract industry, and men competent to undertake 
such work are. in great demand.' Harks, etc., are not only more thor¬ 
oughly exhausted in extract factories than in tanuenes, but much is 
saved in shijiping and freight charges, and spent wood can be more 
advantageously utilised, (,'ertain materials that otherwise could not be 
profitably used on account of low tannin content (uin be utilised for ex¬ 
tract manufaeture. An interesting patimt dealing with extract manu¬ 
facture is that of K. Silberberger,*'’ who finds that if pine bark is first 
extracted with a resin solvent such as benzine with a boiling jiointof 
1IK)"('. or slightly alsivc, the sub.se((iieiit yiehl of taiiiiiii on extraction 
with water is increased by 1-5%. Smaie anil Wladika^' describe a method 
of preparing solid extracts from comparatively weak liquors. The 
process is one that was originally u.sed for milk evaporation. The eold 
liquor of strength H-ti" H. is atomised in a cold chamber from which 
the water vaisjur is eontiiiually and rapidly removed by suction. 
The extract settles in jaiwdered form on the floor. l$y this process 
there is very little (qqiortunity f<ir changes to take place in the pro¬ 
perties of the taiiiiin such as darkening or insoliibilisatioii. which occur 
at coinjiaratively low tenqieratiires if there is long exposure. An 
extract jirejiarcd by this method ]ireserved exactly its original colour 
and conqiositioii as fouml by analysis, and the moisture was as low as 
7’6%. t’. T. (iiiley and (). Itiethof show very clearly that the sugar 
content of tanning extracts increases when higher extraction tempera¬ 
tures are used. An extract iireparcd at 143° C. in autoclaves contained 
four times as much sugar as one prepared at 99° C., and over twice as 
much per unit of tannin. This is probably due to the breaking up of 
cellulosic constituents of the wood. Commercial extrar'ts made in 
autoclaves always contain more sugar than those made in open leaches. 

A new tyjK- of fat liquor is described by 0. Rohm,*® in which the 
emulsifying agent is not soap or sulphonated oil, but finely-divided 
colloidal clay. If oil or fat is ground up with the clay it will then 
readily mix with water without any separation, and can be directly 
used as a fat liquor for the lubrication of the leatjicr fibres. This is 
an interesting and important application of comparatively recent 
scientific work on oil emulsions. 

” Eng. Pat. 130010; J., 1010, 889a. »* Oerbtr, 1019, 46, 180. 

J. Amrr. Leather Chnn, 1018, 13> 470; »/., 1919, 430a. 

»• Uer. Tftl. 313803; J., 1910, 066a. 
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Analysis. 

Tditulii Aiuili/nis. ' 

J. A. Wilson follows up a previous papor®' on tho inllui'iiro of 
eipctrolyti's on tlio dctorinination of non-tannins liy sliowinn how the 
l)rpsenri‘ of calriuin sulplialo may complctrly upset a tannin analvsis. 
This suhstanoo was chosen on aeeount of its fnnpient oeenrrenee in 
tannery waters, thonjth its in(luenei> is/- nnple.\. inereaMUfj the amount 
ol insolulile matter as well as of non-tannins, in the lirst |)laee a 
lt-0.5“o solution of ealeium sul|ihate was analv.seil for non t.inmns 
and showed 117% of the total ealeium sulphate present, proving that 
the hide powder had had the etfeet of eoneentratino the e.xternal 
solution. Two solutions of ll-."! ('rms. of (pieliraeho e.xtraet were 
made up for analysis, one with distilled water, the other with ()()r»% 
ealeium sulphate solution. The figures for the two analyses in the 
ahove order were : total solids, 18-,'Jl, i)2-f-l"', ; soinhie matter, -IT-'i.'l, 
; insoluble, l-ll, 2-.5l)% ; non-tannins. Il-(M), ll-f‘2";, ; 

tannins, 36-23, ; i.e., a loss of tannin of (1-71%. Caleiilation 

from the result with the simple ealeium sulphate solution led to the 
e.\peetation of a lo.ss of ()-7.')"J, tannin. It seems obvious that taiftiin 
analysis cannot be put on a footing even empirically sound until some 
way IS devised of allowinj/ for tin- pre.senee of eleetrolvtes. Jtesults 
by the present method in the ea.se of certain svnthetie tannins I'ontainiiio 
a high jic'ientage of sodium sulphate must be very far from the truth. 
When Wilson’s two liltered solutions were analysed by the liiiwenthal 
method, i.e. titration with iieriuangaiiate solution, the tannin found 
was .33-3 and 28-6%. The two solutions analysed in the same way before 
filtration proved to have each the same tannin content. 

An oxidation method for tannin analy.sis is described by K. T. Ijee,** 
who modifies Jean’s method by using iodine in (he same way as per¬ 
manganate is used in the Lowenthal method. 1’he laiwenthal factors 
arc Used, and the method gives results quite good enough for tannery 
control, for which it is intended. 

(J. Baldracco wishes the jiresent official gravimetric method to be 
modified with respect to the method of chroming hide js/wder for use 
in detannising. The method now used he regards as too troublesome. 
His jiroposal is to use a powder lightly chromed in manufacture and 
to wa.sh it with a quantity of the tannin solution, after whieji a further 
quantity of solution is detanni.sed by the wet powder. Baldracco 
claims that it gives results in complete accordance with the official 
method, and that it is much less troublesome, but this is contested by 

Ann. 1018. 3, 3.32 ; ./., 1019, 1,-,2a. 

J. Soc. Leather TroHeJi* Chetn., 1919. 3» H. 

” J. Sor, Leather Trades' CAm., 1919. 3, 110, 197. 
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J. 0. Parker,wlio has oftrricd out analyses with Baldracco’s owi 
powder. A great difficulty with lightly-chromed hide powder is tha' 
its absorptive projKirties alter on long keeping. This defect has pre 
vented its adoption in the past, ani^ so far no remedy has been devised 
There is little doubt, however, that advances in knowledge since 190' 
have Wen so consi<lerable as to render it advisable to re-open tht 
whole <iuestion of (|uantitiitive tannin analysis, and many worken 
are anxious that this shouhl he done. Whilst the princi))le of reckoning 
as tannin all that is absorhe<l by'hide powder under standard conditioni 
is much tlu' soundest that has yet been put forward, considering th« 
object of the analysis, there arc sevcwal important details in whicl 
improvement could be etl'ected. Among.st several suggested by Prof 
Procter to the writer are the following : (1) acidity of liquors, which 
has so far been ignored, though it may easily outweigh the alread) 
regulated acidity of the hide jK)wder, and which must in the light o) 
modern colloid chemistry exert a marked influence on absorption; 
(2) tlu' question of insoluble mat ter, mueli of which as at |)resent esti¬ 
mated is capable of tanning ; and (.'!) colour measurement, the present 
method not allowing a calculation for a solution of another strength, 
'riiq dillii'ulty with eh’ctrolytes has been already mentioned. 

K. H. Wisdom and W. A. Kelder ■“ find that unehromed hide powdei 
gives results comparing favourably with those obtained with chromed 
powder if a .slightly more acid liipior be used and the time of shakins 
be increased. Other workers ]ioint out the importance of having 
kaolin free from mad-soluble matter when it is to be used with tannin 
solutions. It is not sufficient that it should be free from water-soluble 
impurities. 

In the difficult region of qualitative tannin analysis there have been 
several papers ^uiblished. K. baufTmann has studied the pine¬ 
shaving phloroglucinol reaction and finds that it gives roughly the 
usual separation into catechol and pyrogallol tannins, the test being 
generally positive with the former, and negative with the latter class. 
The same author has substituted furfural for formaldehyde in the 
usual condensation test, and obtains brown precipitates which give 
on weighing “ furfural precipitation numbers closely agreeing with 
the corresponding formaldehyde numbers. If to the filtrate from these 
precipitates iron alum solution and, solid sodium acetate be added, a 
bright green zone is obtained with catechol tannins and a violet zone 
with pyrogallol tannins, (\ M. Kernalmn ■'® in submitting a report 

" J. Soe. LtaOur Tmden’ Chtm., 1910. 3, 199. i 

** J. Amrr. T.€athrr C/irni. Asgor., 1919. 14, 239 ; J., 1919, 472a. 

*• R. W. Froy, J. Amrr. Leather Chtm. .Issor., 1919, 14, 3t'3 ; J., 1019, 473a 
D. MeCandlish and F. B. Ledcrer, Hid., 1918, 13, 670 ; J., 1919, 152a. 

“ Lederterhn. Runderh., 1919, 11, 61 ; J., 1919, 955a. 

«* ibid., 1018, 10, 97 ; J., 1919, 379a. 

“ J. Amcr. Leather Chtm. .lAitnc., 1919. 14, 512; J., 1919, 83Sa. 
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of a Committee, states that sulphite-cellulose cannot be distinguished 
from synthetic tannins by either the cinchonine or the p,-nitraniline test, 
and that if a material gives a positive I'rocter-Hirst test (i.c. with aniline 
and hydrochloric acid) for sulphite-cellulose the best verification is a 
high non-tannin content, ns that of syntans is low. This the writer 
doubts, ns he has handled syntans containing of non-tans, and a 
further complication is that the Pro< ter-11ii>t te.st may be positive 
with sulphited extracts having a low non-tanmn content. 

Jycat/ifr An<ilysi.i. 

\ number of papers on leather analysis have ap|«'are(l during 1919 
ot which [icrhups the most im])ortant is the repoit of the committee of 
the American Ijeather l'hemi.sts' .\ssociation on the extraction from 
leather of oils and fats.^" It n])|)ears to be (iroved that oxidi.sed and 
sul])lK)nuted oils are not comjiletely I'xtracted from leather by petroleum 
spirit, and that chloroform is a much better solvent. An ex|M‘nmcnt 
in which leather was extracted before and after fat-liquoring showed 
that chloroform extracted a much greater excc.ss in the second ca.so 
than did pettoleiim sjiirit. An objection was raised that chloroform 
dissolved chrome soap, but it was found that this was equally the case 
with (letroleum spirit. It is suggest<*d, however, that it may be advis¬ 
able to have another solvent for sole leather, as chloroform iijipears to 
extract aime of the excess tannin, and on evaporation halves a very 
dark residue. The superior elliciency of i Idoroforiii, however, for fat 
extraction is clearly proved anil it is verified by K. I’. V’eitch and M. 
0. llunt,^^ who have experimented with mixtures of sand and known 
amounts of fat. Petroleum spirit is only satisfactory for )iaraffinsand 
petrolatum. 

The determination of water-soluble matter is dealt with by R. 
W. Frey and I. D. Clarke ** and by II. C. Reed and J. II. Churchill.** 
The former authors .show conclusively the inauificicncy of 3 hours’ 
extraction even when, as in the United States, two litres of water ia 
used. Taking ns I(X)% the amount extracted in hours, the amounts 
removed in shorter periods are ns follows : in 3 hours S5-90%, 

, 4i hours 92-94%, in 6 hours 9C-7-97-4‘'/o. Probably not more than 
80% is extracted in 3 hours with ope litre of water. 'The same authors 
also find about 0-9% increase in water-soluble matter for 5^ ('. increase 
in extraction temperature between l.b’ and 33” C. Reed and f’hurchill 
describe an ingenious apparatus for automatic extraction which gives 
excellent results. 

*• J. Amer. Leather Chem. Auoe., 1919, 14, 140 j 1919, 380 a. 

” ibid., 1919, 14, 507 ; J., 1919, 835a. 
e> aid.. 1910, 14, 488; J., 1019, 836a. 

** ibid., 1919, 14 , 133; J., 1919, 380a. 
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The im[)ortant determination of free mineral acid in leather has 
again been worked on by a Committee “ and a alightly modified form 
of the Procter-Searle method i» recommended. Care should be taken 
to treat the leather with a considerable excess of sodium carbonate 
solution, and after evu|ioration and ignition the ash is digested for 
some time with the equivalent amount of sulphuric acid before titrating 
with carbonate for excess acid. U. F. Innes has shown that the small 
amount of suljihur pre.sent in many chrome leathers is completely 
extracted by petroleum spirit, and I hat a further extraction with carbon 
bisulphide is superfluous. A. Harvey determines the moisture 
content of leather by distilling with dry jietrol of b. pt. lliO" 2(X)° C. 
and measuring the water carried over, flesults obtained in half-an- 
hour agree almost exactly with those given J)y drying for 4 hours 
in iWHO at 1()(J''('. 

Semo leather analyses by K Seel, K. Jlils, andK. Ueihling reveal 
how widespread was the use of .synthetic tanning matiTials in (Jermany 
during the war. Amongst very many samples analysed, only three gave 
negative tests for synthetic tannins. 

The efiecit of grease on the tensile strength of harness leather has 
beefi studied by b. M. Whitmore, K. W. Hart, and A. J. Beck,^* who 
find that about 14% of grease increases the tensile strength of leather 
by 14-20%. Further additions of grea.se have no efTect. They ascribe 
this efTect to the lubrication of the fibres, which allows a little sliiiping, 
producing a greater elongation and better distribution of the strain. 
I’ndiably the fibres themselvi's are strengthened. .A degreased leather 
gives a shar)) break, very dilTerent from the frayed i-dges given by well- 
stufTed material. 


Vhromr. lA’tdher, etc. 

The study of the analysis of chrome leathers has been undertaken by 
a (’ommittec of the Society of Leather 'I’rades’ Chemists. The first 
results jaiblished show that fusion of chromic oxide or chrome leather 
ash with sodium carbonate and jaitassium chlorate to convert into 
chromate, works very satisfactorily, without requiring platinum crucibles, 
as also does fusion in nickel crucibles with sodium peroxide. K. 
Sehorlcmmer finds that in oxidising chromic salts with hydrogen * 
jieroxide in alkaline solution, a little ferric chloride facilitates 
the reaction and overcomes the inhibiting efTect of organic matter (e.g. 

J. .tmfr. Lmthtr Vlu'm. .-Is-Hor., 1919, 14, 3:il). ’ 

" ./. S.K-. UiMrr 7V«.l»e rVam.. 1919, 3, 129: J.. 1919. 

” IM.. 1919. 3, 12S: ./., 1919, 9r).'>A. 

” /. ,i»;/.ic. (Tifm., 1919. 32, 4: ./.. 1919, 4:11 a. 

>• J. Am r. Lmllier Chnii. .Iatoc.. 1919, 14, 12.S; J., 1919, 380a. 

*** J. I,rnthtr Trtuh.'*' i'ktm., lOh), 3, 194, 

« 19U», 5; J., 1919, 8Ioa, 
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protein) when present in small (piantities. Larger quantities n( organic 
matter must be removed by evaiwration and ignition, or by o.vidising 
with permanganate. 

Ml xrctlllHI'DHX, 

H. ft. Bennett ” gives an e.xaet inetliod of determining sulphides at 
great dilution. The solution is di.stilled with magnesium ehloride 
in an atmo.sphert' of earbon ilio.vidi- as in Feld's method, and the hydro¬ 
gen sulphide is eolleeted in .V/III lodiiie solution. The residual iodino 
is titrated bv sodium arsenite solution. .\ot more than 10 ingnis. of 
hydrogen sulphide must be eolleeted for every 2."> e.e of iodine solution, 
otherwise results ate rendered inaee.urate. Another paper by Bennett 
and N. L. Ifolmes^s on the determination of nilrogi'u in gelatin by 
Kjehlahl's method eonlirms Soren.sen's .statement that prolougeil 
digestion involves a gradual loss of ammonia. 


TlIKOItV OK T.tN.VINO, KTC. 

(’iH'iiilxIri/ iij Vn/ifahli’. Tdimiitx. 

Bv far the most important advanee here is the synthesis of gullo- 
tannie, aeid (the tannin of oak gulls) by M. Fischer.'’'’ The stinly of the 
hvdrolvtic proilnets of this substance showed that one molecule of 
glucose was combined with a number of molecules of gallic acid, prob¬ 
ably tei . and that the eon.stitution of gallotannie acid was that of a 
I«'ntndigalloylgluco.se, The older work left great doubt as to whether 
glucose w'as a part of the tannin molecule, or only an a.ssocialed impurity, 
and the view of mo.st chemists was that gallotannie mid was //t-digalliu 
acid, us sugge.sted by Schiff. This constitution, however, did not 
account for the optical activity e.xlnliifed by gallotannie acid, and the 
definite a.sstiinption that no gluco.se was contained in the moluciile 
was always doubtful. Fischer,"'' assuming no free caibo.xyl groups to 
be present in the tannin molecule, adopted I’erkiti and Stiasny's 
method of ]mrifieation by neutralising all free gallic acid present as 
itu|)urity with weak alkali, and e.vtracting the tannin with a solvent. 
The material thus purified gave regular results on hydrolysis and the 
value of the products was definitely c.stablished. The synthesis of 
tannin was then attempted step "by step, Triearboinetho.xygalloyl 
chloride was prc|>ared (the carlKimetho.iy groups |>rotecting the hy¬ 
droxy groups of the gallic ai hi from the action of the phosphorus 
pcntachloridc) and live mols. condensed with one mol. of gluco.se in 
the presence of qttinoline, the earbomethoxy groups of tin- l ondensatiiin 

J. Soc. Leather TratU'Jt* Ckem., 1919, 3f 19<J. 

"* J. Soc. Lfath^r Trad^t' Chttm.t 1919, 3* 24. 

« fler., 1918, 61, 1760; 1919, 62, 829; 1019, 47a. 429a. 

•• Btr., 1912,-915, and 1913, 1116. 
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product being afterwards removed by cold alkali. The final product, 
{jentagalloylglu^ose, was remarkably like gellotannic acid, being 
astringent, optically active, and faintly acid ; it precipitated gelatin 
and alkuluids. In attempting the synthesis of j)enta-»«-digalloyl- 
glucose, difficulties were experienced in the preparation of the m- 
digallic acid and its acid chloride. Pentamethyl-m-digalloyl chloride, 
however, was prei>arcd and condensed with glucose, and a product 
obtained penta(f)entariiethyl-»i-digalloyl)glucosc—wliich appeared to 
be i<lentical witli methylotannin obtained by methylating gellotannic 
a(ad. »i-Digallic acid itself, however, did not yield a well-characterised 
carbomethoxy derivative or carbomethoxy acid chloride, and the at¬ 
tempt to conilensc the latter with glucose was iiideeisive. Recently, 
however,"' crystalline pentaacetyl-wi-digalloyl cliloride has been prepared 
and this condenses easily with/{-gluco.se yielding penta(penta-ucetyl-«i- 
digalloyl)glucose which when de-acetylatcd. with soilium acetate gives 
penta-r»-digalloyl-/?-glucose. This substance is beyond all reason¬ 
able doubt au isomer of natural tannin, the diilereiice between it and 
(Jhinese tannin being in the specific rotation in aipieous ,solution. 
The rotations in organic media show no difl'erenee from tlio.se obtained 
with- Chinese tannin. In the latest paper on the subject *- a method is 
given for jireparing the ))enladigalloylglucose in purer condition than 
before, and a series of aeylglucoses is described very many of which 
{e.jf., trigalloylglueose) behave as tannins. The mono-acylglucoses 
do not precipitate gelatin, however. Trigalloylglyct'rol and hexagalloyl- 
mannitol yield colloidal solutions with water and )>recipitate gelatin. 

Incidentally Fischer has ]>roved that the glucogallin isolated by 
Oilsoii from Chinese rhubarb is l-galloyl-^-glueose. 

K. Freudenberg, who has been associated with Fischer in much of 
the work on tannin, has investigated hamameli tannin and chebulinie 
acid. Hamameli tannin, which has been isolated in the crystalline 
condition, occurs in the bark of IldDimnclIa viiyiiiiumt, a small tree 
common in North .\nieriea, and is extracted by a mi.xturc of ether and 
alcohol, after plant wax has been removed by ))etroleum spirit. Freu¬ 
denberg shows that on hydrolysis with tannase the tannin yields 
gallic acid and a sugar (apparently a hexose) in the proportions required 
for a digalloylhexose. Chebulinie acid, which appears in commerce as 
eutannin, occurs in myrobalans, tW fruit of Termiiialia ckebula, and 
crystallises in rhombic iirisms, sparingly .soluble in cold water. Freu¬ 
denberg shows that it jirobably contains a free carboxyl group and 
that it cannot be hydrolysed by tannase. It opi)eara to be a compound 

Btr., 1918, 61, 46. •• Bar., 1919, 52, 829; J., 1919, 429*. 

” Btr.. 1918, 61, nao ; J., 1919, 47*. 

“ Btr., 1919, 62, 177; J.. 1919, 296*. 

•• So'', 1619, 62, 1238; J., 1919, 691*. 
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of a crystalline tannin, apparently a digalloylglucoso, and a new phenolic 
acid, the latter attached to the glucose to form a gluroside. 

Since Fischer undertook the investigation of tann'ins the progress 
made has rendered obsolete the gijeater part of the work of a century, 
ind his recent death is the greatest possible imsforlune in this, as in 
o'lher fields of organic chemistry. 

Colhuji'ii <111(1 

.\ Kwahl has studied the shortening of collagen fibrils on heating 
in witer, which is very remarkabh' in the case of fibres previously 
jiurifi>-(l by tryptic digestion. The behaviour of collagen after treat¬ 
ment \ith formaldehyde is so eharacti'iistic that it may .serve as a new 
ipialita'^ive test. .\t S.'l'’('. the fibres .shrink to one-third of their 
original length and e.xtend to two-thirds their length on placing in 
cold water. When treated again at 69’ ('. they again contract 
to one-third but regain their origina; length completely on keejiing 
for .some time in cold water. The collagen used was from the tendon 
of the moiise. Gelatin is still being worked on from the biochemical 
standjioint, particularly in America. J. Loidi has published several 
|)apers on the chemical behaviour of gelatin, supporting his^iews 
that gelatin is practically undis.socinteil at its iso-eleclrie point, and that 
on the alkaline side of this iioint it lan combine only with kations, 
whilst on the acid sidi- it can combine only with unions. This Loeb 
has veiificd by the analysis of iron-protein compounds. All such pro¬ 
perties as swellinsr, osmotic pressure, and viscosity, in the jiresimce of 
electrolytes, show very distinct minima at the i.so-clectric. jHiint (p,| 

1-7). The details of Loch's work cannot be. entered into here but its 
signilicance is very great, showing the prime importance of an exact 
knowledge of hydrion concentrations before atteinjiting to interjiret 
any results obtained in the investigation of gelatin. 

The imbibition of water by gelatin has been shown by E. B. Shreve •* 
to increase with rise of tem))erature. According to Le Chatelier's 
theory, since the absorption of water by gelatin is accompanied by 
the evolution of heat and contraction, it should be favoured by cold 
and by pressure. The author suggests that there is no contradiction 
here but that the rate of absorption is .so low as to prevent the attain¬ 
ment of equilibrium and the high’er results with increase of temperature 
arc due to higher rates of imbibition. C. R. Smith " from a study of ^ 
the mutarotation of gelatin .solutions inclines to the view that there 
are two forms of gelatin—the sol form A, stable above 33°-35° C., 

** Z. physiol. Chem., 1619, 105, 115. 135; J., 1919, 591a. 

•» J. Otn. Physiol., 1918, 1, 237; 1919. 1, 363. 483: J.. 1919, 331a. 

•» J. Franklin Inrt., 1919, 187, 319; J.. 1919, 296a. 

•• J. Amer. Chm. Soe., 1919, 41, 135; J., 1919, 228a. 
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ami the gel form B, stable below 15° C. At intermediate tempera* 
tiires the two form.s eo-exist and inutarotation is due to the trans¬ 
formation of one into the other by a reaction reversible with tcmiierature 
and apparently bimolecular. liwirease in Irevorotation, indicating 
increasing formation of the get form B, follows c.loscly increase in 
viscosity. F. ('. Thompson has reviewed the evidence for the netws'rk 
struc.ture of gelatin jellies and solutions, and advocates the view t\at 
a gelatin sobition which is too dilute to sid, is nevertheless, at a consen- 
tration above an ('Instic siMid. It is interesting to note in this 

connection a paper by K. .\. and II. T. tiraham,’' who find that the 
dilTusion of acids into gelatin jellies is very distinctly retarded oy the 
presence of sugars in the jelly, though they are unable to giv.‘ what 
they consider a .satisfa<torv explanation. Accepting the view above 
mentioned that a gelatin jelly is a network of solid gelatin wich inter¬ 
stices of molei-ular diimmsions, containing the liquid from which the 
jelly has been made, it is easy to see that the diffusion of eieotrolyt.es 
must be retarded when sugar is jrresent, as this substance raises the 
viscosity of water and thus retards diffusion. 

The work of Tolman and Steam on the swelling of fibrin in acid 
solutions has been followed by a study of swelling in n'kalis.’- The 
original theory of swellingis adopted as the^resulfs aiv held to con¬ 
firm it. With strong alkalis a maximum swelling was attained at I'ou- 
centrations below t)-<)5jV. With ammonia sw'elling increaseil gradually 
up to a concentration of K. S. Bracewell''* maintains that the 

ainountof acid neutralised by the proteins is determined by the number 
of free amino groujis in the molecule, which is in disagreement with 
lloliertson’s view, which is that the free amino groujis in proteins are 
insufficient in (piantity to account for the neutralisation. Hracewell. 
however, points out that free amino groups may e.xist which do not 
react with nitrous acid and it is on the nitrous acid reaction that 
llobertson bases his ojiiiiion. 

Basic Chrome Llqiiois. 

In continuation of the work referred to in last year's Report, there 
is a jiaper by M. FI. Baldwin’^ in which the action of neutral chlorides 
on chromium chloride liquors and on hydrochloric acid is investigated. 
It is well known that sodium chloride stabilises basic chrome liquors. 
i.e. causes a requirement of more alkali to start precipitation -in other 

I® J. Soc. Lftithrr Trades Chem., 1919, 3, 209. 

11 J. Amer, Chem. Soc., 1918, 40, 1900. 

'• B. 0. Tolman and B. S. Bracewell, J. Amer. Chem. Snr., 1919, 41, 1503 j 
J., 1919, 918.\. 

»* dnii, Reids., 1918, 3, 338. 

'* J. Amer. Chem. Soc., 1919, 41, 1611 ; J., 1919, 918a. 

'* J. Amer, Leather Chem, Assoc,, 1919, 14, 10. 
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wordR, the liquont then behave as though more acid, and the author's 
object was to see if this could be confirmed by measurements of hvdro- 
gen ion concentration. Solutions of chromic cliloriife were prepared 
containing 13-77 grins, per litre ofa-hromic o.xide, and to these .solutions 
I. 2, 3, 4 grm.-molecules of sodium chloride were added per litre. 
The concentration of hydrogen-ions rose from (t(X)() in the case of the 
simple chrome liquor to ()-(t2r) when 4 grmt-molecules of sodium chloride 
were added per litre. The effect o^ barium chloride was even more 
marked. The order of effect is: KCl Nll,('k Na('l<Mat'l<^ 
Ba('l,this order corre.spomls with the ordei of degree of ionic hydra¬ 
tion for these salts. The same effect of salts may he observed with 
hydrochloric acid itistcad of chromic chloride .solution. The e.xplana- 
tion offcp-d is that thq .salts take up water for the hydration of their 
ions, thus leaving a le.ss quantity for the solution of the acid. Thus a 
distinction should be drawn between concentration of hydrions ja-r 
litre of solution and concentration of hydrions per litre of available 
solvent. J. W. Mc.Hain,’* however, offers another e.x|>lnnation of this 
effect, in an investigation of acetic acid to which sodium chloride 
had been added fie found that ati increase in the hvdrion concentra¬ 
tion was |iuralh'led by an increase in the \apour prc.ssiire of tl^e un- 
di.ssociated acetic acid. This he regards as due to an enhanced chcmieal 
jmtential in the presence of such salts as sodiiiini-hlonde. and he considers 
that there is no necil to alter the dissociation constant of acetic, acid. 
These t-.vo explanations are. perhaps, icconcihihle. 

Theiiifi iij Tiniiibui. 

W. Moller’’ has written on several aspects of the theory of tanning. 
In the case of oil tannage with mixtures of fish oils and phenols he 
regards his pepti.sation theory as home out, the phenols acting as 
peptising agents. The o.xidiscd fish oil it.self has tanning properties. 
Oleic and stearic acids also tan in |)resence of phi-nols, but the leathers 
do not much resemble chaniois leather. .Mixtures of phenols with 
mineral oil have also tunning action on pelt, and thus the presence of 
active groujis (for examjile hydroxyl and <-arboxyl groiijis) is not essential. 

In currying and fat-liquormgthe unsaturated fatty acids in fish 
oils are oxidised to peroxides which with water split up into dihydroxy- 
acids and an atom of oxygen, w^iicli active oxygen oxidises the poly- 
(ihenols pre.sent in vegetable tannins foiniing insoluble substances like 
the ]ihloba]>henes. These in.soluble sub.stances greatly increase the 
waterproofness of leather and diminish the amount of water-soluble 
matter. On the physical side the action of currying and fat-liquoring 

'S ('hem. Sor. Tram., Itlltl. tl6, 1332. 

” CoUfgium, 1919, til, 72 ; 1919, 783 a. 

Gericr, 1919, 46, 277 ; J., 1919, U17a. 
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is attributed to the formation of emulsions. Tawing is regarded not 
as a tannage but simply as a colloid-chcmical impregnation of the skin 
with fat. 

Gluk. 

A method of scl^aration of glue and similar substances in vegetable 
glues is given by W. Donselt.’l The substance is boiled for several hours 
with water only, and then for a sliort time w'ith the addition of tartaric 
acid. After nearly neutralising' with alkali, albuminous inatoer is 
precipitated by saturated zinc sulphate .solution, and the solution made 
up to a definite volume. The nitrogen in the filtrate and precipitate 
is dctenniiuHl by Kjeldald’s method. .Vn aliquot part of the filtrate is 
precipitated with tannin and acetic, acid solution and the nitrogen 
again <letermined in the filtrate. 'I'liis bust value subtracted from that 
obtained before preci pitation with tannin gives the nitrogen corresponding 
to the original glue content. F. L. Browne "® describes water-resistant 
glues. Gelatin glues can only be, made resistant by waterproof 
coatings, which it is not always ])rac.ticable to ai»ply. Blood albumin 
and ca.sein glues am more resistant in themselves to water. Although 
there^. is some absorption, the saturated glue has still considerable 
strength. Details are given for the ju-eparation of such glues. 

Patents tlesc.ribing the stripjiing of chrome leather for glue manu¬ 
facture have been mentioned on p. 363 ; of other patents, two may lie 
referred to. 11. W. Mumford ®‘ describes the clarifying of glue by the 
use of fiorous vegetable carbon of open te.\turc possessing nearly the 
same cellular structure as the material from which it was made. J. 
Alexander prepares glues soluble in cold water, by first mixing the 
glue with a substance such as cahaum chloride which evolves heat on 
solution in Neater. 

’• 7j. Spiritutind., 19f9. 42, 44 ; J.. 1919. 547a. 

Chfm. and Met. Eng., 1919. 21, 1:10 ; J., 1919, 732a. 

•> I’.S. Pat. 1289053 ; J., 1919. 153a. 

•» r.S. Pats. 13000911 and 1300097 J., 1919, 473a. 
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Rv H. ,1. Ki'ssr.i.i,, F.|{.S, 

Director of the liothomstcil Exjn riiiicntol iStolion. 

So far as tlic output of jtapois i.s coiKorned, 1!)19 is ono of the lean yeora 
of ogricultural chemistry. Three causes have operated ; the staffs 
of the Kxperiment Stations are only now returning to agricultural 
research ])roblcin8 after their .s]iocial work during the war ; the colleges 
have been overflowing with students so that teachers have had neither 
time nor opportunity for doing research ; and no suiiplies of experienced 
post-graduate workers are yet forthcoming. These causes havt> oiierated 
throughout the civilised world, even America being affected ; fortunately 
they are only temporary and are even now in course of removal. 

There are several distinctly promi.sing signs for the future. The 
Board of Agriculture has prepared a scheme which, if sanctioned by the 
Treasury, will jirovide con.siderable funds for improving the status of 
the research worker. Another very hoj>eful sign is the establishment 
by the Olympia Agricultural Co. of a large research department to 
occupy itself with agricultural investigations. I’rofessor C. (.Vowther 
of the University of Leeds has undertaken the direction of the work, 
and he has already been able to secure the services of two of the best 
of the younger men, Mr. C. T. Oimingham of the Long y\shton Fruit 
and Cider Institute, and Mr. If. Hunter of the Jrish Oepartment of Agri¬ 
culture. 

The papers published during the year have dealt in part, with the 
aftermath of war problems and in part with (iroblems of the future. 

Ferttli.skr.s. 

Among the most imixirtant information desired by the fertiliser 
manufacturers is the probable consumption of artificial fertilisers by 
farmers in the United Kingdom during the next ten years. A Dejiart- 
mcntal Committee attempted during the war to arrive at a good estimate 
and their full report is now publi.shed ' containing the figures and 
passages omitted from the Report issued previously. The estimates 
contained therein are high, and perhaps may not be easily reached. 
Yet the consumption Ls increasing considerably. In view of the im- 

■ Cd. 89M, 1918. 
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portanc« of the figures un<l their general iiiaceessihility they are brought 
together here ; they relate to the United Kingdom and are given in tons. 


roiiKiitniv* ** 

tioii. 


Sulphate of ammonia' C<l,tKK) 
Nitrate of soda . . 80,(J(K)* 

Superphosphate . , 74.‘},()()() 

Basie slag . . . j 2G.‘J,0(K) 

Potash salts . . ' lOO.tKS) ' 


Actuitf C(>iisuin]itlon, 
yo.ar oiiditiK Mav :)l. 


KHtimatf In P(Mt>war and 
isulphuric Ackl llcport. 
sirT H. KIrChas. 
Middirton ; Fielding. 


231,(KKt 2(i!),<KK)! 
pi'.ielieiillv none n.sed 
720,(KM) 7.'>0.(KX) ^ 1,.367,0(K) 


,'i()(),(KK) ; 
10,(KM) : 


(360,(X)0 

1,643,000 
.74(),(KK)! 892,00011,463,000 


* In additiun iiljout 10,000 ten.s i»f nilroliin and nitrate of lime were need. 

It is possible that tlie 3()(),0()() tons of nitrogenous manures in Sir 
Charles Kiehling’s estimate is on the low side and that another 100,(MK) 
tons might prolitably be used. However this may b(', there is no laek of 
scope for the fertiliser manufaettu'er, and given good tjuality in fertilis¬ 
ers, intelligent jiropaganda, and iidequate salesmanshi)), there should 
lx- m/didieulty in maintaining a good demand. 

The Alkali Inspector reports considerable activity among chemical 
manure manufacturers ; the number of registered works and the jxiw'er 
of |iroduetion have increaseil, the adoption of meehanieal dens in sufier- 
phosphate works has extended, and new types of appliances have been 
intrcMlueed.'^ 

There was a general expectation of cheap fertilisers and of over- 
jiroduetion at the end of the war, a fear which clearly dominated the 
Post-War and Kertili.ser Committee ; but nothing of the kind lias hap¬ 
pened. (lennan eom[ietition has been non-existent, in spite of their 
favourable and rather bombastic anticiiiations.^ They claim to have 
fixed 400,000 tons of nitrogen in 1916, and they had expected to be 
able to export annually nitrogen compounds equivalent to 750,(X)0 tons . 
of Chilean nitrate.^ Apparently they are not turning out a great deal, 
and their own requirements are heavy : Neubauer estimates them 
at 360,(XK) metric tons of combined nitrogen a year as against 100,000 
tons before the war.'* So far from there having been any over-produc¬ 
tion, complaints have arisen in Denmark.® Holland,’ and Japan,® and 

* Alkali InJfprclvi'it Ittpt. for 1918; 1019. 

® Z. angew. ('fnin.. Mar. 21, 1019; »/., lOlU, ISOk. 

* R. K. McConnell, J. Iiul. Hag. Chein., Sept., 1919. J., 1919, 304r. 

* Z . angrw. Chem., Jan. 3, 1019 ; 1910, 108r. 

’ Ibid., Jan. 21 ; 1010. 108r. 

** V . S . Cmn. Wf/rf » Apr. 8, 1010; 1910, 208r. 009,000 tons of ehcmical 

fertilisers are n<m uHe<l antumlly in JajNiu in addition to oil cake valued at £7,000,000 
imported from Munchuna, 
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eliiewbpre that suflicient fertiliser cannot Im* obtained, and that coiisu- 
i|uently the countries which formerly imjwrted must produce for 
themselves. ' 

The search for raw materials continues unalxited. Nitrates* an> 
recorded in South Africa in crevices of some of the mountains: it is 
presumed they are formed by the nitrilication of animal dro)>pin)i;s, 
and owe their preservation to sheltering bulges of rock. It is not clear, 
however, that the supplies will be of more than local interest. I’hos- 
|ihntes are recorded from N.K. Holland, containing 2.') to 30"„ 
phosphate,'* and from Saldanah Hay (South Africa) containing 11 
to lfi% HjO« I ‘"t out-turn of 2(MKI to .’KHK) tons jmt month from the 
factory is anticipated.” Other supplies are announced from C'aiH' 
Cross for delivery at Capetown. Attention Ims also Inien directed 
to the Egyptian jihosphates, which are claimed to resemble those of 
Algeria and Tunis, and have hitherto been sent to .la|)an or converted 
into tctrajihosphate. In 1917,115,732 tons bad been worked ; in lillS, 
only .31,117.” The most interesting development is that of Alsatian 
potash. I’rior to the war, is as well known, almost the whole of the 
world's supply of |«jta.sh was drawn from the Stu.ssfitrt. mines in Ger¬ 
many, the .'M.satian deposits remaining undeveloped. Now that 
.Msaci' is returned to France the Alsatian mines are to be workeit ; a 
start has lieen made, and as long ago as last April, the daily output 
was 2.500 metric tons of cruile .salts ” : it is e.\peeled shortly to become, 
IIK)0 I letric tons daily, and by 1022 is estimated at OOtM) tons daily.” 
The deliveries for the lir.st six months of 1010 were 1.31,.5.31 metric tons 
of salts equivalent to 27,51.3 tons KjG. In 101.3 the total consumption 
in France had been only 35,000 tons KjO..\ii interesting account, 
written, however, for [iropaganda purjioses, is given in the rc|)ort by 
F. Hinder.'* -Meanwhile the otitput of tlie Stassfurt mines is seriously 
falling off : it was barely 120,000 metric tons in the first three months 
of 1010, against .300,000 metric tons in the corresponding quarter of 
lOlH.” Naturally there is some nervousness in Germany, although a 
bold front is maintained. 

The world’s consumption of ])otash before the war was about 14 
million tons of potassium salts annually.'* Assuming the Alsatian mines 
to develop ns rapidly as is anticipated, it becomes doubtful to what 
extent the wartime potash suitplics in this eountry will be able to with¬ 
stand the competition. Rossiter and Dingley take a cheerful view of 

’ tJ. E. B. Frood and A. L. Hall, Union .S'. AJnc, Dept. Mtnen and Ind. QeoL 
Hurvey Memoir, 14, 1^19 ; also E. G. Bryant, J., 1919, 3 (K)t. 

■" V.S. Com. Kept., Mav 12, 1019; ./.. 1919, 292k. 

J., 1019, 228b. ' ’» ./.. 1919, 187b. 

” J.. 1910, .307 R. " J., 1919, 231 B. 

“ Z. angrw. Chtm., Oct. 3, 1919; J., 1919, 437b. 

'• J., 1919, 218e. ” ./., 1919, 209b. 

“ Z. anyew. Chem., July 8, 1919 ; J., 1919, 293b 
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the future, however, and eetimate that the blast furnaces of England 
and Wales can produce 80,0(X) tons i)er annum of KCl, equivalent 
to C0,0fX) tons KjO, which is double the pre-war consumption in the 
United Kingdom.*® , 

The fertiliser trials with blast-furnace flue dust showed distinct 
|>romise,, hut it is by no means clear that the effects were always due to 
the [)otush.®* 

in the United States the position is {srliaps more secure, the total 
production during 191H having been 192,.987 tons.“- Kor tlie four years 
before tlio war the amount importiMl had been alsnit a (piarter of a 
million short tons per annum. Aineric'a is therefore within sight of being 
self-supporting if she finds it worth while to be so.-® It is reported that 
.American importers of foreign )iotash are compelled by law to purchase 
at the same time a corresponding amount of the home ]irodurt.*' 

(If the manufactured fertilisers the nitrogenous compounds are of 
great interest in view of their high price and their obvious effect on 
growing crops. At the termination of hostilities there were large 
(luantities of ammonium nitrate immediately available os fcrtili.ser, 
and also of cordite, which becomes available after hydrolysis and con¬ 
version into <'alcium nitrate, ft is understooil, however, that stocks 
of cordite are no longer available, so that the question of agricultural 
utilisation has already pas.scd into the category of closed war luoblems. 
iJut ammonium nitrate remains as a fertiliser of distinct promise '*•’ 
which would be worth some £10 per ton if sulphate of ammonia and 
nitrate of soda each cost £21 per ton. 

Nitrate of lime has not yet apjK>ared in I'iiighsh country markets 
though it also is a good fertiliser. A consirlerable amount of work 
has been done on calcium cyanamuh', sold as fertiliser under the name 
of nitrolim. Hitherto it has come to us from the Continent, but a pro¬ 
ject is on foot to manufacture it in this country.®® This substance 
has been before farmers for some years, but during the war was used for 
other puriHJSCs; investigation has continued, however, and much 
knowledge has been gained. Prior to the war it was looked upon as 
rather uncertain in its effects ; it might do good or it might do harm. 
0. A. Cowie has made a valuable investigation which clears up the 
apparent discrepancies. He shows that the decomposition of cyan- 
amide in field soils proceeds in three .stages : first of all urea is formed, 
then ammonia, then nitrate which is assimilated by the plant. In a 

*• E. C. Kossiter ami (^ 8. Dingley. 1UI9. 37jT. 

“ Ann. Reptf., 1919, 3, 352. 

J. Brf. Agric., 1919, 36, 3S7. J., 1919, 374r. 

« U.S. Oeol. Surety; J., 1918, 2frtR; 1919, 248 b. •* J., 1919, 293r 

« E. J. Eussell, J. M. Agrk., 1919, 25, 1332: J., 1919, 228*. 

•• For tho proposed factory at AVorkington, see J., 1919, 46r. 

” J. Agrir. Sei., 1919, 9," 113; J., 1919, 380*. 
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normal good soil the changes take place quickly and the cyanainido 
has a high value as fertiliser. The first jmrt of the el|ange is brought 
about by purely chemical agency and is not bitcterial : the second and 
third, however, are brought about by means of micro organisms. The 
chemical agent necessary for the first stage is not present in all soils ; 
in its absence the cyanamide does not decomjmse and therefore fails to 
act os manure. .Vttempts are now being made to find the active agent 
and to design simple tests showing whether or not it is present in a given 
•soil, ('ommercial nitrolim often coni.uii.'. the polymeric form dicyano- 
diamide which is to.xic to plants and should therefore be avoided; this 
involves a factory j)rol)lcm which ought not to be insoluble and which 
must Ik‘ solved if the fertiliser is to receive sympathetic treatiiicnt at the 
hands of British c-Xperts. 

These conclusions arc confirmed by independent workers on the 
Continent. P. JIaze, Vila, and M. licmoigne “ in France, showed that 
cyanamide decomposes in culture solution to urea, which then changes 
to ammonium carbonate : in this case, however, the formation of urea 
could be brought about by micro-organisms. In liermany also it has 
been shown that the dicyanodiamide is harmful and mu.st be avoided. 
Maze and his colleagues have indeed claimed ™ that the dicyanodiasiidc 
IS only inert and that the cyanamide is harmful until it is decomposed, 
but their e.'ciieriments were, made in water cultures and not in soil. 

.\ new method of estimating dicyanodiamide in cyanamide has been 
suggested 

Pyananiide is largely used in practice in conjunction with super¬ 
phosphate, and a method has been patented which allows of the simul¬ 
taneous manufacture of the two fertilisers on the same works. Phosphate 
lock and calcium carbonate are heated to 12(K1° C.in producer gas, giving 
rise to lime and phosphorus, which volatilises and is oxidised to phos¬ 
phoric anhydride ; the temperature is then raised to 1500° C. when 
calcium carbide and then cyanamide aie formed.’^ 

Little has been added to our knowledge of ammonium Huli>hatc 
during the year. Further details of its toxic effect on barley in sand 
cultures devoid of lime are recorded by H. G. Sdderbaiim.^® The jiossi- 
bility of u.sing nitre cake in place of sulphuric acid has been discussed 
by Dawson,*' and if the need arises again makers will be in a much 
bettor i)o.sition than they were in« 1017 when the ])roblem was first 
presented to them. Methods of increasing the recovery have been 

CompUs rend., 1910, 169, 921 ; J., 1920, 3«i. 

” Hovermann and Jt. Koch, J. LanJw.. 1916, 64, 317 ; J., 1919, 837a. 

" Comptea rend., 1919, 169, 804 ; J., 1919, 918a. 

1'. W. von Dafertand R. Miklauz, Z. Landw. Vera.-Weaen Dtutadaterr., 1919 
22. 1J J., 1919, 837a. 

** E. W. Hadop, U,S. Pat. 1281363; J., 1919, 12a. 

“ H. O. Sederbanm, Bied. Zentr., 1919, 48. 138; J., 1919, 1X)7a. 

’* H. M. Dawaon, J„ 1916, 98l. ’ 


*• 


• AA 



370 


HRPORTH UK TUB PKOORKSS OP APPUBD CnSMISTBT. 


iiuggeHtccl,^‘ but the dotailH are of more interest to the gas or coke-oven 
chemist tlian tjO tlie, agriculturist. An account is now published “ 
of the (lernian <lilK<'iiltics in making ammonium sulphate towards 
the end of the war which no doubt»eontributed to the dearth of nitro¬ 
genous fertilisers there.®’ 

During the, war there were persistent accounts that urea was to be 
used in (lermany as a fertiliser and it has formed the subject of various 
patents.®" Urea is shown to be at least eipuil to ammonium .sulphate 
or sodium nitratt; in its cn'ects,®''*bcsides being more concentrated : its 
advantage lies apparently in the saving of transport. Other ammoniacal 
manures are described by ('. Hosch.*" 

History repeats itself in agriculture as elsewhere ; recently jiatents 
have been taken out by Swedish chemists for the bacterial iiroduction 
of nitrates -the process used by Swedes in the great Thirty Years War 
of the seventeenth century. 

I'hnsphnlh' MaitiiirK. 

Years ago there was in this country a iliscussion as to whether rock 
phosphate needed treatment with sulphuric acid to convert it into a 
good' fertiliser, and whether anything was reipiired beyond admi.xture 
with ammonium suliihate. It was recogni.sed that mineral phosphate 
alone was inferior to sU|)erphosphale alone, but it was claimed that the 
mixture of mineral phosphate -(■ ammonium suliihate was fully equal 
to that of superphosphate + ammonium sulphate. The diseassion was 
not taken seriously by experts at the time and it was soon forgotten. 
During the war the (piestion was reopened owing to the shortage of 
sulphuric acid. But it took another form, that of determining whether 
the solubility of the phosphate should be increased by any other means 
than by acid treatment. Heating to a high temperature was found to 
have this effect, and several proces.ses have been described. '® In India 
it has been suggesteil that the cheap power available at the Tata 
Hydro-electric works might enable something similar to the Palmaer 
process to be used.'® The original form of the problem has formed the 

F. Sommer, HmM ii. Kintti, 1919, 39, 2(>1 etc.; J., 1919,350a. M. Heineken, 
J. daHbdeuchl., 1919. 62. 39: J.. 1019, 251a. Timm Kng. .S'lippl., Aug., 1919. 

n* “ Food Condilions in Ocrmiiny," Crf. 280, 1919. 

o K. WolIT, ./. (ItMviirhl., 1918, 61, 577 ; 1919, 103a. A. Kramer, ibid., 

1919, 62, 344 ; ./., 1919, n27A. 

"s E. g, Badiseho Anitin u. Soda Fabrik, tier. Pat. 308059; J., 1919, 48a, 

•• K A. MitBeberlirh. S. v. Saucken, and F. Illland, J. jMndw., 1918, 88, 187 ; 
J., 1910, 153a. 

« Z. EMtroehem., 1918, 24, 301 ; J., 1919, 191a. 

C. T. Thoraaell and H. L. R. Lunden, U.S. Pats, 1280838*9, and 1288754-6; 
J 1919 134a. 
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subject of some discussion in America, and it lias Ix'cn nr^ncd '•* that 
a secondary effect of tlie Sd, ion would be to dissolye tlie insoluble 
pliospliate. J. Hendrick has contributed an interesting discussion 
of the |)roblem in which he mnintams that the advantage of converting 
rock phosphate into supiTphospliate is not in all cases worth the cost, 
hence " it should be possible in future to use a large part of the rock 
jdiosphatc in the form of finely-grouiul powder insteail of in siiia-r- 
phosphate. " These and other investigations have brought into 
prominence the question of the evaluation of mineral phos|)hates. and 
it is again shown that the proportion dissohed in citric and nitric 
acids de[)cnds on the conditions of the experiment,and is not a delinite 
constant. 

The interaction between ammonium sulphate and superphosphate 
has been studied by Kowweatlier. ” It is well known that mixtures of 
these two substances tend to set. and this change has a good deal to do 
with the development of the proper “ condition '' held to be necessary 
in a fertiliser. Before .setting the mixture is inoi.st and .sometiiiies 
sticky ; after .setting it becomes dry and is easily ground. The rate of 
setting is increased by addition of a little linie.stone to reduce the amount 
of free acid present. • 

The composition of manufactured su|)erpliosphate has been dis- 
cu.ssed by Aita “ in a long pajier ; he considers that its physical jiro- 
perties de|)end on the proportions of free phosphoric acid and of water : 
the fornn r depending on the nature and physical condition of the com¬ 
ponents of the reaction, and the latter mainly on the concentration of 
the sulphuric acid used. In a good superpho8)ihatc (which he considers 
unusual) the free phosphoric acid should amount to less than 1% or 
2%, and the dicalcium phosphate should be equivalent to the same 
amount: water should not exceed 10% or 12"(,. Many samples, 
however, are not so good ; they eontain more than 12% of water, more 
than 2% of free phosphoric acid, and no dicalcium plios))hate. 

Several improvements in the apparatus for mixing or excavating 
in the manufacture of superjihosphate, arc recorded. 

Basic slag has recciveef a good deal of attention. The question 
whether solubility in citric acid is a projier criterion of value is still 
being discussed and evidence is forthcoming on both sides. F. Bain- 
bridge,®* working at Skinningrovei shows that slag containing a high 
proportion of soluble phosphate gave larger yields in pot cultures than 

*• J. E. Greaves anil E. G. Carter, Soil Sri., 1819, 7, 121 ; ./., 1919, 090a. 

•’ J; 1919, 155b. 

“ J. A. Stenius, ./. hid. Eng. Vkein., 1919, II, 224 ; .J., 1919, 2fl3A. 

** F. S. Fowwoather, J., 1919, 11 It. 

A. Aita, Annali Chini. Appt., 1910, 10, 45 ; J., 1919, 2.'1a. 
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utip contaiiiiiij' a lower projiortion, and the crop contained a larger pro¬ 
portion of phosphorUN. The slag of low solubility, however, had a 
distinct fertilising effect. Unquestionably the great need at the present 
time is for investigation into the possibility of enriching the slag at 
the steel furnace. 

Further efforts have been made to explain the remarkable effect of 
basic slag on grassland. It i.s evaluated only on its phosphatic content, 
but the question is jieriodieally raised whether some of the other 
constituents may not play an ';m])ortant part. J. >5. MeUargue 
has suggested that the manganese (of which up to 5% may be present) 
has a high fertiliser value and supports his view by pot experiments 
in which distinct crop increases were obtained from manganese car¬ 
bonate using .’> grins, per H-.f kilos, of soil (0-()2R% of Jfn). Water culture 
ex|)criments also show some increases.®^ Kx|)erimcnts in this country, 
however, have failed to show response to manganese in the field, 
though definite crop increases were obtained in pots.*® In Soder- 
baum's experiments manganese dioxide and ferro-manganese were 
alike ineffective on oats, though manganese carbonate mixed with 
aluminium sulphate gave a distinct ineiease. 

Ayolher possibility is that small quantities of fluorides may be 
beneficial to ero|)S. It is well known that the teeth and epidermal 
tissues of men and animals contain fluorine which can only have entered 
till' liody through the plants eaten as food. All crops contain 
fluorine (taken from the soil, which contains about 0 03%),’’’ but its 
mere presence in the jilant does not prove that it is beneficial: this can 
only be demonstrated by direct investigation. A. Gautier and P. 
Clausmann in France showed that small quantities of potassium 
fluoride are beneficial to plants in pot experiments, and they went 
further and obtained benefits in field trials also. Applications of 5 
kilos, of amorphous calcium fluoride per acre were followed by increases 
in cereal crojis of .'j-18%, and sometimes considerably more in the case 
of root crops.®* 

Other substances might jiossibly ])tay a part. It was formerly 
supposed that only few chemical elements were nece.ssary for plant 
nutrition (nitrogen, phosphorus, potassium, calcium, magnesium, 

“ J. A. Voeteker, J. Soc. Arts, 1917, fl6, No. 3356. 

” Inil. Kiiij. ('him., 1919, tl, 332 : J., 1919, 332.\. 

W. E. Breiichlcv, .tiin. Bol., 1910. 24, 571 ; also E. P. Deatrick, Coriull 
Cniv. Ag. Mem., 1919, 19,371. 

“ .iliiM. Hi'pt. Bolhamnled Expt. Station, 1914, 42. • 

th J. A. Voclekcr, J. Roy. Agrie. Sof.. 1903, 64, 348. 

H. G. Soderbaum, Bird. Zeiitr., 1919, 48, 136 ; J., 1919, 507a. 

In the form of biotite, apatite, etc. L. A. Steinkoenig. J. Ind. Eng, Chem.^ 
1919, 11, 463 : ./.. 1919, 431a. 
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sulphur, and iron), but Mazo,*® working undpr strictor ooiulitions, has 
enlarged the list considerably and added boron, aluniiniuin, llnoriiie, 
iodine, chlorine, silicon, manganese, ami zinc.. In ordinary conditions 
fliese are all jiresent in the soil in’sutficient quantity to meet the very 
small recinircments of the croii, but it is at least arguable that some of 
them may be absent from the shallow clays on which hasii- slag acts 
so remarkably well. ' 

It has already been pointed out (p. 308) that the hla.st furnace due 
dust trials open up the possibility tnat sonietliing may In' conceined 
lii'bides potash—the only conventional fertiliser pie.sent. 

The intluence of barium has been studied by Mclfarguc. It is in¬ 
variably present in crops.*' and its carbonate proved benclicial in sand 
cultures provided suffii’ient calcium carbonate were prescuit. Stron¬ 
tium carbonate behaved in the .same way.*- .Vlnminium conipomuls 
in ceitain conditions liave proved benelicial.** On the other hand 
magnesium carbonate had no particular value on moor and heath 
land.** 

While the.se results are of interest they are probably of little com¬ 
mercial value at the juesent time as farmyard manure contains all of 
these minor .stibstances in sullicient quantity and mo.st of them are 
present in one or other of the fertilisers usc<l. 

It is pos.sible, however, that the fertili.sing value of sulphates might 
in certain ca.ses be worth jiaying for, although in the ordinary way 
farmers . btain .sul))hates without additional paymimt in ammonium 
sulphate and superjiho.s|ihate. Numerous e.xpi iiments have shown 
them to be effective in promoting plant growth: this year Mdler** 
claims a marked respon.se in the case of oats and clover. 

Onjunic Mnnuri.t. 

It has often been suppo.sed that an organic manure is neccs.sarily 
more effective than an inorganii’ one as being iti somi! way more natural. 
There is, of course, nothing in the contention, as a nitrate obtained from 
any one source is exactly the same thing as the same nitrate obtained 
from anv other. The question can only be .settled ex[ierimcntally. 
Xt Hothainsted it is found** that the nitrogen of rape cake is not as 
effective as an equal weight of nitrogen from sodium nitrate or ammon¬ 
ium sulphate in promoting the growth of wheat, barley, or mangolds. 
Further, rape cake had no residual value e.xciqiting afiparently on 
mangolds, and here the observed effects might be, traced to the leaves 

“ Ann. ln.'~l. Paulttr. 1919. 33. 139; J., 1919, :i;i2t, 
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of tliF tiiuHKold crop wliicfi are plougheil in. So in the rotation experi¬ 
ments no inarkfd effect was observed after the first year. 

Ractkhia o.v thk Farm. 

The interest taken l)y soil investif>ators in haeteria arises from the 
great importance of nitrogen compounds for tlie growth of jilants. 
Haeteria come into the prolilpm in two ways; 

1. - tk'rtain bacteria lix gaseous nitrogen from the air and convert 
it into protein. The chemical reactions involveil are entirely unknown. 
The conditions, however, have been fairly definitely aseertained ; a 
source of energy such as easily reducible carbohydrates and sufficient 
calcium carbonate to ensure a neutral reaction. The process is called 

Jijcalion. 

2. Other bacteria, fungi, etc., decompose Jirotein in the soil with 
formation of ammonia, which is subse(piently oxidised by bacteria to 
form nitrates. This jirocess is called iiilnfiralinii. 

,The two processes are sometimes confused, but they must be ke]it 
sharply distinct. 

Nitrogen lixation is brought about by two types of organisms ; («) 
those associated with leguminous plants, (b) free, living organisms. 

Numerous attempts have been made to ox])loit commercially the 
action of the nitrogen-fixing bacteria associated with leguminous 
crops. The method is to inoculate the soil or the seed with cultures 
of the organisms in the ho)X' of securing more active, nitrogen fixation. 
The importance of the subject cannot easily be overrated and few pro¬ 
positions seem more alluring. Unfortunately the efforts made in this 
country have not proved successful. In the United States under rather 
different and more hoiietul conditions cultures for inoculation of legu¬ 
minous crops are in commerce atul apparently have a wide sale. Labora¬ 
tory testa have therefore been devised to allow of some measure of 
control. So many failures were obtained by fanners in New Jersey 
that the matter was taken up by the Experiment Station ; laboratory 
tests showed many of the samples to contain pure and vigorous strains 
of nodule organisms. The samples officially obtained Were said to be 
better than those set>t in by farmers. Only a small number of the 
organisms presented to a seed, however, are able to produce nodules 
on the roots ; it is suggested that the effective cells are those ))osseasing 
the greatest power of resisting desiccation.®* 

.\nother reason jmt forward for the failure of inoculation is the 
supposition of Ililtner and Stdrmer that nodule formation is inhibited 
by substances excreted from the seed coat. This view has been tested 
in Wisconsin.’® but no evidence in its favour was found. Meanwhile 

•’ H. A. Noyes and C. 0. Cromer, Soil Sci, 1918, 6, 69 ; J., 1918, 777a. 
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the problem before the manufacturers would be Riinplified if, aa stated 
by Koch and Hutlcr,” a certain amount of cross-inoculation is |)oRsiblo ; 
i.e., if the same culture coulil Im- used for any out of a given list of 
leguminous plants. t 

The fixation of nitrogen by free living organisms has been suggested 
as being more economical than eheinical or eler liieal method.s, re<]uiring 
only waste materials aiwl the sun's energs". 

Reference has already been made (p. 370) to the Swedish pru|)Osal to 
produce nitrates by bccterial action from protein com|Kmnds. 

Deconi}H>siti<iii dJ tilidtr. The value of decomposed straw as manure 
is well known, but imfortunati ly straw is so bulky that it cannot easily 
be handled at a factory. A method has therefore been worked out by 
Hutchinson and Richards'® for effecting the eonversion of straw into 
manure by means of bacteria. Large-scale tests of the material are in 
progre.ss. 

Partial uleiilixatioii </.«(//. Continued inve.stigation is being made at 
Rothanisted and at the Lea Valley Kxperiment Station ; in particular 
it is shown that .some of the chloro-derivatives are effective. (!. Truffaut, 
working at Versailles, has sncce.ssfnlly u.sed a mi.vfure of calcium sul- 
|ihide with certain heavy tar oils fr<-ed from b.i.ses anil phenols®®^ the 
specification st.ates It)".;, calcium sulphide and ‘21)",', each calcium sul¬ 
phate, calcium iihosphate, and heavy oils. A machine for .sterilising 
soil bv heat has been designed by the lion. Rupert (biinness (now Lord 
KIvedon) an<l K. 11. iliehanis and patented.’'” 

KKK))IN(i Sl'I'KKS. 

Little has I)een added'to our knowledge of feeding stuffs during the 
year. Armsby ” has given a lucid e.xjilanation of the meaning of the 
Kellner starch eiptivalents now in favour by modern writsTS on the 
subject, and has shown their relationship to the older units on which 
many of us W'ere brought up. The starch eipiivalent seeks to express 
the extent to which various foods are able to store energy in new tissues 
or to prevent the lo.ss of stored energy from the body. They thus serve 
the same |)urpose as Armsby and Fries' net energy values, only they are 
expre.ssed in terms of starch and not in terms of energy. They do not 
repre.sent the fuel value of the foods nor the content of digestible carbo¬ 
hydrate, actual or jiotential. , 

The great practical problem of im|iroving the feeding value of straw 
still remains unsolved : the tlerman method used during the war is 
[lerhaps more signily'ant as a demonstration of the state to which their 

(i. P. Korh and J. E. Butler, Soil Set., 1918, 6, 397. 
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animals were reduced than as a permanent solution o£ the problem. 
The digested straw is said to have been tolerated by the animals after 
they were accustomed to it.’“ On the, other hand the treatment of 
straw with hydrochloric a(d<l seems to have eltected no improvement in 
either feeding value or digestibility.''® Wood cellidose treated with 
caustic soda gave some kind of a feedingstufl,*® and beech-nut cake from 
which the, oil had been extracted served to some extent as a war¬ 
time food.*' 

The rancidity to which certain vakes become liable has been traced 
to the activity of lipase in liberating free acids which thereupon oxidise, 
as suggested by Ijewkowitsch,** under the influence of air and light; the 
change goes on only in presence of moisture. The volatile acids formed 
from palm-nut cake have a more di.sagreeable smell than the non¬ 
volatile acids from cotton-seed or linseed rakes. Hence palm-nut 
cake shows the change much more readily than the other cakes. 

C. Crowther has discussed the high value of fish meal.*' 

1n.skc'TI('idk.s and Funoicides. 

A paper by H. L. Mond and ('. Heberlein *■'> tlirows important light 
on tjie composition of Burgundy mixture and brings out new informa¬ 
tion which cannot fail to effect improvements in the making of this 
wash. The fungii'idal value of the polysulpliide sprays is shown 
to deiiend on the proportion of [lolysuljihides present and not on the 
total sulphur.** 

An important series of papers on the insecticidal value of eliloro- 
picrin has been published by G. Bertrand an<l ijthers.*' Unfortunately, 
however, this substance, while very effective, often presents difficulties 
in handling which are not entirely overcome. 

The promising material obtained by grinding the root of Denis 
eUiptiea is still under examination, and the jirinciple is shown to be 
extractible by alcoliol."* 

’* G. Fingcrliiig, iMndu’. V crsuchs-SlaL, 1918, 92, 1. F. Hansen (Bied. Zentr., 
1919,48,110; J.. 1919, 48.”>a) apoaVs more highly ot the eaaatU' soils process while 
agreeing {ibid., 118) that the hyilroehlorie aeiil process is not good ; J., 
1919, 61a. F. Honcamp and K. Blanclc, Latidte. Verstichs-l^Ud.^ 1919, 93, 
176; J., 1919, 841a. 

s* G. Fingerling, fjandtr. t'lrsuebs-Blal., 1918, 92, 147 ; ./., 1919, 841a. 

F. Honcamp, Bundle. Vrraucbs-Slal.’, 1919, 93, 97; J., 1919, 841a. 

s* ,T. R. Furlong. J. Aijeie. Ari.. 1919, 9, 137, ./., 1919, 384a. 

“ 0»7a, Fnta.and U'nxea,'’ 1, .lO. 

“ J. Bd. Agric., 1919. 28, 480; ./ . 1919, 736a. , 

s* B. L. Mond and C. Heberlein, Cbem. Soe. Trans., 1919, 116, 908 ; J., 1919, 
790a. 

•• J. V. Eyre, E. S. Salmon, and L. K. Wormald, J. Agric. Set., 1919, 9,283 ; 
J., 1919, 843a. 

” Camples rend., 1919, 188, 742, 911; and 189, 880; J., 1919, 338a, 437a. 

•• N. Es Mclndoo, A. E. Sieve™, and W. S. Abbott, J, Agric. Res., 1919,17, 
177 : J. 1919, 790a. 
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SUOARS, STARCHES. AND GUMS. 

IJV .JaMKS P. OtiU.VlE, 

Ttrhiiicnl Editor, " Inlcriuilioiial Edi/ar Jouriud,’’ London. 

Statistical. 

The most noticeable feature about sugar production since the armistice 
lias been the great rise in the demand, due to the re-entry into the 
world's markets of the I'hiroiican nations previously restricted by the 
blockade from purchasing from other than local sources. Consumption 
has gone up by leaps anil bounds, limited only by the ability to obtain 
the ])roduct, and not (as was usually the economic case liefore the war) 
by the price asked for it. .\a the result, prices have been raised to an 
unprecedented level, which would |>robably have attained a still greater 
height under the inlluence of free competition were it not for the fart 
that the British and I'nited States (Jovernments had already contracted 
for a very large proportion of their respective countries’ requirements. 

It may further be ])ointed out that whereas the world's jire.seiit con¬ 
sumption, had there been no war, might have reached 21 million tons 
(allowing for a 3% increase i>er annum), the 1918-lit output amounted 
only to 16,353,730 tons, while the 1919 20 cro|) is estimated by Willett 
and Gray ’ at 16,389,.394 ton.s. It is thus clear that consuniiition has 
greatly outstripjicd production. 

This deficit is of course mainly due to the collapse, of the beet industry, 
owing to the ravages of war. In 19I.3-11 (the last comiilete jire-war 
year) the world’s siqiply consisted of 9,894,226 tons of cane and 
8.845,986 tons of beet, a total of 18,740,212 tons. In 1918-19 the 
amounts were 11,964,330 tons of cane, but only 4,.355,621 tons of beet. 
This fully explains the present shortage of sugar, and its consequent 
high price. * 

Following the reading of the report of the Empire Sugar Supply 
(Technical) Committee by A. R. Ling * (who was Chairman of this 
Committee), consMerable time was devoted to a discussion on the 
possibilities of expansion of sugar production in the British Empire, 
in which the'Earl of Denbigh, Sir F. Watts, Sir A. Chatterton, Dr. .1. A. 



I Jniera. Sugar J,, 1920, 40. ' J., 1919, 297t. 
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Martineau, and others took part. It was concluded that India 
offered the l)cst field {or an increase, though it wan recognised 
that, given a solution of the lalx)ur difficulty, British Uuiana and 
Jamaica had ])OSHibilities of no mean order. Since that meeting, 
the Oovernment of India has ap)>uinted a commission to incpiire into 
the whole. ((Uestion of tlie sugar imlustry in that country, and it is 
hoped that as the result of this investigation something may be’ done 
in this direction. An increase of |)roduction to a less degree may 
also be expected in other parts*of the British.Kmpire. 

It may be added that there is now the important incentive of a 
preference on Imperial sugars entering tlie United Kingdom, amounting 
to a rebate of one-sixth of the import duty.® This is certain to stimu¬ 
late production, and to encourage the operations of capital. 


Sugars. 

The, Cane S)u/ar liuliisiri/. 

Extraelion oj the juice, hij tnilliiui- A steady increase in the extraction 
figure (sucrose in the juice, per eent. sucrose in the cane) continues to 
be rororded in dilTerent countries.* It is, however, in Hawaii that this 
figure is maintained at its highest, viz. 97-1 for the year 1918, whereas 
it averaged 9.3-86 during the jwriod 1!K)9 1917.® As was pointed out 
last year,* the e.xccllent results obtained in Hawaii are rcali.sed prin¬ 
cipally by the use of special a|)]>arntus for crushing and shredding the 
cane to a very fine state of disintegration previous to pa-ssing it into 
the train of 3-roller mills. 'I’hcy are also as.sisted by the use of grooved 
rollers, ns well as by an improved system of macerating the bagasse (or 
eriished cane) by spraying it with water or weak juice. 

By those con.sidering the value of such special appliances, it will l>e 
borne in mind that their adoption involves the modification, not only 
of the milling installation, but also generally of a ])ortion of the rest of 
the plant, since there is then more, juice to be heated and subsided, 
more " mud ” (or insoluble impurities separaterl in clarification) to l)e 
treated in filter-presses, and also more water to be eliminated in the 
evaporators. More fuel may also be required. It is, therefore, neces- 
,sary to estimate how much of the additional sucrose passing into the 
juice will actually be recovered as colnmercial sugar; and against the 
value of this increased yield one must balance items such as the in- 
<Teased capital expenditure, the increased oiwrating costs, the higher 
rate of dejireciation, and lastly the value of any exthi fuel (other than 
bagasse) that may be used. 

> Intern. Sugar J., 1919, 212. 430. 

• Ibid., 1919, 282, 302, 380, and 403. 't 

* Ibid., 1919, 604. * Ann. Beftt., 1918, 3, 366, 
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In regard to the (luestion of the increase in the yield. W. Scarby ’ 
believes that about 75-80% of the additional sucro.se ita.ssing into the 
juice can l)c " put into the bags,” while data collei ted by H. .lohii.son’' 
and others support this conclusion. In a discu.ssion of some of the 
other points at issue, J. N. S. 'Williams ” gives an example of the methiKl 
of calculation employed by him to establish the prolit or lo.sa that might 
reiiult' from the installation of improved milling apparatus. The 
extraction in one of the mills in Hawaii had shown an increase of 
and it was considered that this reprisenteil t lb. of Ofi ’ commercial 
sugar per ton of canc milled ns the gain resulting. The additions had 
comprised a new boiler, a shredder, three new rollers, and three pairs 
of mill cheeks, the total expenditure upon which was $32,98(5. With 
120,(XX) tons of cane for a crop, and with the price of sugar at 6 I'ents 
per lb. in New York, the. 210 tons of extra sugar yielded net proceeds 
to the plantation of $2.3,HK). From this sum must l)e deducted the 
interest on the increased capital e.xpenditun*, the increa.sed cost of 
bags,^nd the increased de]>reciation and rejiairs, a sum amounting to 
$17,011, which taken from $23,190 shows .a gain of $.').'>70 for the crop. 
If, however, 100,(XX) tons of cane had been ground, the (‘xtra sugar 
would have been only 2(X) tons, and the gain would work out at $1920 
at 0 cents. On the other hand, if 100,tKX) tons of cane were gronnd%nd 
the price was 5 cents, there would be a loss of $3()7'1 on the undertaking. 

These data .show that full consideration must l)e given to ail items 
entering into costs when improved milling installation of the type 
under discuasion is eontemplated. They f\irther indicate that the 
exjienditure of large .sums of money upon the <iilTerent new devices is 
only ju.stified when the factory is milling a large crop of cane ; svhen 
the jirice of sugar is high ; and lastly when the cane is of good average 
•piality, that is, capable of yielding juice of high sucrose content and 
of high purity. 

CUirijication oj the juice. —At the present time it is almost general 
practice to clarify the juice coming from the mills by treating it with 
lime to neutrality or .slight alkalinity, heating to boiling point, and 
subsiding in tanks, the insoluble matter or " mud ” obtained being 
washed in filter-preases until its sucrose content is siilficiently reiluced. 
N. M. Thomas and C. G. Petree now iiropose a jiroccdure the object 
of which is entirely to eliminate the- use of filter-preK.sea in this way. 
This is certainly a desirable aim ; and if it were accom|>lishcd a con¬ 
siderable saving in labour and cloth, the abolition of the rlirtiest depart¬ 
ment of the factoay, and the general sini]iliflcation of manufacture, 
would be among the advantages gained. 

’ Intern. Sugar J., 1919. 21. 

‘ Ibid.. 1919, 17. » Ibid., 1919, 20; 1919, 134b. 

'• U.S. Pat. 1266982; J., 1918, 557a. Intern. Sugar J., 1919, 33; J., 1919, 
134b, ' 
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Their process consists in distributing the mud over the cane under¬ 
going crushing by the mills. Previous attempts to do this have been 
made, but these have failed generally because the returned mud 
contained more sucrose than the juice present in the'cane upon which it 
was placed, the efficiency of the extraction process thus being hindered. 
According to the new method, the usual routine is so modified as to 
produce a mud having a low sucrose content, this being done by treating 
the juices coming from the first and second units separately, instead of 
clarifying the mixed juice from •all the mills aij a whole, according to 



the customary practice. As is shown in the drawing, the richer juice 
expressed by the first unit A of the milling installation is clarified 
separately, being limed in the tank E, and pumped through the heater 
0 into the continuous subsiding tank //," the clear juices resulting 
being passed through the line J to the evaporators. The weaker juice 
from the second unit B is treated in the same way. But the mud from 
the bottom of the subsiding tank // is washed by uniting it in the 
liming tank L with the weaker juice; while the mud drawn from the 
subsiding tank P is sufficiently low in sucrose to be distributed over 
the crushed cane passing out of the unit A. Lastly, to assist the 
exhaustion of the crushed cane, water is applied as it passes from unit 
B to unit G. . 

Consideration will show that the success of this procedure will depend 
upon several conditions. Provided that re-solution of certain of the 
impurities of the mud does not occur; that the cane is in a sufficiently 
spongy state readily to absorb the mud; and also that the burning 
properties of the bagasse are not adversely affected, this would seem a 
modus operatidi of much interest to manufacturers, more especially in 


“ Intern, Sti^r J., 1919, 2*8. 
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countries in which the cost of labour is high. These (mssible objectiona 
ap[)car to liave been successfully met in Australia, as the process has 
been adopted by about twenty factories iu that country and in Fiji. 
Evidence is adduced by those operating it that the juices are at the 
present time as high in purity, and at least as clear, as those previously 
obtained ; and that, moreover, there is no trouble through clinkcring 
in the furnaces. , 

Evaporaikm of the jiiicf.- -During the evaporation of the clarified 
juice in the triple-or ijuadruple-elt'e<-t> apparatus, a certain amount of 
matter is thrown out of solution, partly dejiositing as an incrustation 
on the tubes of the plant, and partly remaining in suspension in the 
juice, rendering it turbid. One of the conditions of success in the 
manufacture of high-grade sugar is that the syrup to be crystallised in 
the vacuum pan shall bo perfectly clear,'- though often treatment for 
the purpose of realising this is ijeglectcd owing to its difliculty. Even 
in making ordinary raw sugar for refining the clarification of the syrup 
before it passes to the pan is advantageous, sinee work with the imjiure 
after-products is thereby greatly fai-ilitated. 

Syrup resulting from juice which has lieen claritied simply by treating 
with lime, heating, and subsiding, cannot be passed directly thripigli 
cloth, owing to its content in gums aud jiectins. (Jenerally the method 
followed in order to eliminate the insoluble impurities is to boil with or 
without the addition of lime and sulphurous or phosphoric acid, and to 
subside It is mentioned by C. K. Coates that promising results 
have been obtained in Louisiana by a process protected by G. B. 
Williamson of treating the syrup with lime and phosphoric acid, and 
aerating, the precipitate being thus rendered lighter than the syrup, 
from which it is stated to be easily and rapidly separated in a clear 
condition. An excellent clarifying effect is also obtained by the Bach 
process, which will be discussed later (see p. 389). 

Besides the deposition of solid matter, other changes may occur 
during concentration of the juice, and certain substances may be 
volatilised. It is interesting to note that T. van der Linden '* has 
observed the presence of ammonium carbonate in the water condensed 
from the vapour of a multiple-effect evaporator in a Java cane factory, 
though he gives no indication of the amount that may be expected 
under normal conditions of working. The formation of ammonia 
would be explained by the decomposition of proteins during clarifica¬ 
tion. Its presence in the vapours resulting from the heating of limed ' 
cane juice does not gppear to have been pointed out previously, though 
during the clarification of beet juices the formation of ammonia is very 
apparent by its smell in the factory. Kegarding the presence of carbon 

*’ This vol, p. 389. " Intern. Sugar J., 1919, 678. 

“ Ibid., 1919, 626: J-. 1919, 872a. “ U.S. Pat. 1317807; J 1920 76a. 

“ Intern. Sugar J., 1919, 361; J., 1919, 660a. . . ’ ' 
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dioxide in the condensed water of the cane-sugar house, it is jiossibic 
that some might have formed as the result of micro-organisms ; while 
it is also likely that a small amount might result from the decomposition 
of dextrose and hevulose at the Umperatiire of evaporation. Hut a 
more certain cause would appear to lie the reaction taking place lie- 
tween-thc reducing sugars and amino-acids, as pointed out by 1^. t. 
Maillard,'^ an elTect that has recently been further studied by ('. A. 
Oudenians.'" 'I'his reaction ajipears to he a condensation in which 
carbon dioxide and water are ••eliminated in .the [iroportions COj: 
I 2 H 2 O, the former being jiroduce.d by the breakdown of the carbo.\yl 
group of the amino-acid. It will be men¬ 
tioned later in this report in another con¬ 
nection (see p. 39'.)). 

Hoiliiiii to <jmin.--\n cencentrating the 
syrup to grain in the vacuum pan to obtain 
I he mixture of crystals and molasses (tech¬ 
nically known as “ inassec.uitc ”), it is no 
longi'r general practici* to proceed according 
to the method of repeated boilings, by 
which crops of crystals arc successively 
obtained from tlie syrup, the first molasses, 
and the second mola.sses. Such a procedure 
is now recognised to be wasteful of labour, 
fuel, time, and floor-space, in comparison 
with the system of “ boiling in the mol¬ 
asses, some modifications of which in present 
use in Cuba are recorded by B. S. Norris.** 
This modern method of boiling can beat 
be described by following the details illus¬ 
trated in the accompanying chart. Three 
massecuites are obtained, of high, medium, 
and low purity. In boiling the first, a 
mixture of syrup and first molasses is 
used, generally starting the graining on a 
magma formed of third sugar and first 
molasses, the proportions being so adjusted 
that the .purity value (sucrose per 100 of 
dry substance) is about 86% (or perhaps a 
little lower). On centrifuging the resulting 
massccuite, commercial, sugar polarising 
about 96° and first molasses having a purity 
value of about 70% are separated. In boil¬ 
ing the second massecuite, one commences 

»» Comptes rtttrf.. 1911. 158, 1078; 1912. 184, 66; J., 1912, 144. 

” Inlerti. Sugar J., 1919, 130-.J., 1919, 154jl. “ Ibid., J., 1919, 88. 
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with a “ footing" of first luassocuite. taken (or " cut ") from the first i>un. 
this boiling being completed witli a large proportion of first molasses 
to give a mixture of about 75"„ luirity. This ma.sse<'uitV on being spun 
in the centrifugals also gives commercial sugar of about tHi° ])olari8jition, 
but the molasses separateil is lower in purity than that previously 
obtained. J^astly, the third massecuite is started by a “ <-ut ” from 
the first pan, which is fed with .secoiul mplasses to givi- a mi.vture of 
low purity, generally about 60 6.')";, ; but in order to exhaust the 
molas-ses as fully as possible it is gradiyilly cooleil in " cryslallisers," or 
tanks provided with slowly revolving stirrers. This final stage gives 
a low third sugar, which generally is not marketed, but is mixed with 
first molasses to form " seed " magma, and drawn into the first pan. 

In certain of the factories in Cuba the “two ma.ssecuite " system of 
boiling is now m vogue ; but it is to be noted that in this scheme 
both massecuites musit be subjected to the crystalli.sation-in-rnotion 
|)roce.ss just mentioned. Thus, the first massecuite is formed of syrup 
and first molas.ses to give a ))urity of about 7!i%, and after it has been 
concentrated to the desired density (about 92“{, of total solids), it is 
cooled in the crystallisers for It! hours. At the end of this time, it is 
centrifuged, being se])aratcd into commercial sugar polarising about 
96'^ and first molasses of about 17% purity. In boiling the second 
ma.s.secuite, a " footing" of first mas.se<-uite is used, and first molasses 
is drawn in to give a mixture having a jiurity of about 68%. This, 
after cooling in crystallisers and centrifuging, gives a second sugar, 
which is mixed with the first inas-secuite to be centrifuged with it, while 
the molasses spun off is " exhausted,” having a purity of about 30%. 

In the actual operation of effecting crystallisation in the vacuum pan, 
concentration is continued until the solution beeonres suix-rsaturated, 
at which point the temperature is made to fall, the sugar thus separ¬ 
ating as a hardly visible grain. It is now the purj)use of the panman 
to effect the growth of the grain already formed wit bout the formation 
of small new cry.stals (known as ‘‘ false grain "). which operation 
demands some skill and exjterience on his part. If fal.sc grain bo formed 
the subsequent centrftuging or " curing ” of the sugar is greatly im- 
j)eded, and an inferior ])roduct results. Instead, however, of operating 
in the manner indicated, the ])ractice of " seeding,” or drawing a small 
grained unwashed sugar into the,))an to form the nuclei upon which 
crystallisation can subsequently take jdace, is largely followed. 

A modification of this process of “ seeding,” which has been found to , 
give improved resqjts in respect of regularity of finished crystal when 
boiling white granulated, has been described by H. K. Zitkowski.** It 
is an elaboration of a procedure protected as far back as 1865 by J. 

Intern, Sugar J,, 1919, 89. 

» Ibid., 1919, 38 i J., 1910. 48a. 
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Lebiiudy.^^ White sugar dust of such a fineness that all passes through 
a lOO-mesh sieve is used in place of the unwashed sugar ordinarily 
added. Syrup,'or a mixture of syrup and molasses, is concentrated in 
the vacuum i)an until the solution .is slightly supersaturated, at which 
point the sugar dust (in amount dcpentling upon the size of the crystal 
required) is drawn slowly in, concentration being then continued, and 
the usual procedure followe^l. Experience with this method of oper¬ 
ating is stated to have shown that, in addition to the greater regularity 
and improved colour of the crystal, there is also less liability of the 
formation of troublesome false grain. This last advantage would 
apply more particularly to the boiling of low juoducts. In fact, 
W. K. Orth has recently obtained good results with last massecuites 
by this procedure in Hawaii. 

Centrijugint) and Jinishivg .—In separating by means of centrifugals 
the mixture of crystals and molasses composing the massecuito— 
“ curing,” os it is most generally called^—it is found that the best results 
are obtained when the grain is regular and of fair size, and when the 
molasses is not very viscous. “ False grain greatly hinders centri¬ 
fuging by forming with the molasses a viscous mixture that refuses to 
penetrate through the wall of sugar lying against the screen of the 
macTiine, and can only be removed by solution in water, a wasteful 
expedient. Only a portion of the. false grain is retained in this way, 
however, and most of it j)asses through tlie holes of the centrifugal gauze 
with the molasses, in which it may be lost if the massecuite is a final 
one. 

This question of the presence of fine crystals in final molasses has 
claimed the attention of H. Kalshoven,-® 'of the Java Sugar Experiment 
Station, who has devised a method for its determination. He examined 
8() exhausted molasses, and found that 26 of these contained more than 
10% of fine sugar grain, some having ns much as 15 and 17%, the 
average of all the samples being 8%. When it is pointed out that this 
anrount represents a loss of sugar equal to about 35,(KX) tons for the 
entire production of Java, the importance of the matter is at once 
realised. Several causes may contribute to the presence of these 
minute crystals in final molasses. “ False grain ” produced during 
boiling in the pan by inadvertence on the part of the operator might 
account for most of it; but some might result by centrifuging massecuite 
while it is still hot,®* and by the premature cooling of liquors in pipes 
and pumps, which are insufficiently lagged. Lastly some might form 
by cooling massecuites in crystallisers of such a de^gn that the entire 
contents do not come under the influence of the stirrers, “ dead comers ” 
being present. 

•• Bng. Pat. 42, 1803. 

Archirf Suikerind. Nedtrl.1 ndii, 1019, 27,1360 j Intern. Sugar J., 1910, 608. 

“ Intern. Sugar J., 1019, 134. 
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Certain other matters oonnected witli tlie riiring and finishing of the 
massecuitc may be mentioned briefly. In some factories in'Hawaii a 
larger grained sugar is now being made, it being found by P. \V. 
Alston that, since the molasses is thus more easily separated, it is 
possible to decrease the number of centrifugals in the battery, some¬ 
times by as much as 10"y. In the s.ime country, attention has been 
given to the ])resonce of dark-coloured lumps in the raw sugars pro¬ 
duced. and .\. H. Jlelancon considers this irregularity to be due 
chiefly to ‘seeding" with low-grade* sugar, though it may also be 
caused by tlic luassecuite adhering to the coils in tin- pan, as the result 
of insullicicnt circulation in the \acuuiu pan. Sugar often cakes in 
the bags, and the mo.st usual cause of this defect is tlu' practice of 
packing the jiroduct while still hot,'-’ which may conveniently be 
avoided, according to W. .Searbv and If. tli.'icometti,'-" by previously 
cooling the juoduct in a Ifersey drier, through the drum of which air 
iisstead of steam is pns.sed. Another source of trouble is the "sweat¬ 
ing ” of tlie sugar in the bags, which is believed by J. K. Heila to be 
likewise due (in the case of cane sugars, at any rate) to the insullicient 
cooling of the jirodiict before packing, though it may be induced 
sometimes by storing in a damp utmo.sphere. • , 

Deterioration oj raw nynr .—During the storage of the raw sugar, 
and its shipment to the country in which it is relined, deterioration as 
the result of the action of micro-organisms may occur under certain 
conditions. A very thorough examination of this important matter 
has been made by V . b. Owen,^’ who found that among the organisms 
effecting this alteration are some closelv resembling the so-called potato 
group, ns I}, viihjatas, ]i. meeeiitn Iras, If. lioilrnini.i. If. no.s. iiibi'r, and 
It. rnes. ii(h/atus, the mo.st .striking jioints of .similarity being the very 
high jiower of resistance of their spores to heat, and the ability to form 
gums, as well as their moridiological and physiological characteristics. 
Toruhe arc constantly present. .Moulds, as Asju iiiilhix Jntiin/atus, A. 
ni</cr, a blue An'pergillus, and A. fencilloidrs, were identified, and owing 
to their strong investing power, whieh they arc able to exert in highly 
concentrated solutions of varying reaction, they form the most 
ilangerous class of micro-organisms to be found in raw sugars. Con¬ 
trary to the statement made by E. C. Shorey that PenicUlium 
i/laucum is generally present, it was not possible to identify this organ¬ 
ism, although a green mould belonging to the AspergiUus group was 
frequently encountered. 

It has been obserwd by several writers, among them C. A. Hrowne,** 
that an excellent criterion of the keeping quality of a raw sugar is 

Intern. Sugar J., 1919, 13.’!. IbiJ., 1919, 173, 177. 

" This vol., p. 395. “ Intern. Sugar J., 1919, 179. 

•• Ibid., 1919, 179. >" Intern. Sugar J., 1919, 277, 334 ; J., 1919, 649a. 

" J., 1898, 666. •« J. Ini. Eng. Chem., 1918,10,178; J., 1918, 27Sa. 
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afforded by tlic “ (actor of safety ” (which was first suggested by the 
(Jolonial Sugar .Refining Co., of Australia), namely that the quantity, 
W/(l(X> S), in whiiih It' and <S' are the water and the sucrose contents 
respectively, must not be greater •than As the result of an 

examination of a large number of raw sugars of different grades, Owen 
is also able to confirm the general validity of this datum. He, however, 
observed exce|)tions, sinci- frequently it was noticeable that a product 
with a factor less than ()-333 m.iv undergo more or less change. This 
discrcpaiK-y is most usually to 'be observed iiv cases of sugars which 
have, been washed with water in the ceidrifugals. On the other hand, 
sometimes sugars having a factor higher than (l-KdA may not deteriorate, 
examples of this exception Is'ing very low-grade sugars, ])articularly 
“seconds.” It appears, therefore, that the factor de|>ends to some 
extent upon tin* purity as well as the ilensity of the film of molasses 
surrounding the crystals of sugar, a lower factor than ()-.333 in the case 
of washed sugars, and a higher in that of “ seconds ' bidiig a]>plicable. 

Turning to the practical .side of the «|Ue.stion. it is of interest to con¬ 
sider the conditions obtaining during manufacture that control to a 
greater or less extent the good quality of the finished material. As a 
corqlla^ of the “factor of safety” rule, it follows that the film of 
molasses surrounding the crystal should be of low ]iurity. In some 
countries it is found necessary to wash the sugar with water when 
“ curing ” it in the centrifugals, in order by the removal of some of the 
molus.se8 to bring it up to a desired test, generally 90" imlarisation.®* 
It is elear that this practice must raise the purity of the film of molasses, 
and give a juoduct of greater Iflibility to ileterioration under unfavour¬ 
able storage conditions. Difficulty in sulficiently eliminating the 
mola.ss(>s during centrifuging may Is- caused by the pre.sence of “ false 
grain,” and the importance of avoiding this irregularity, previously 
emjihasised in another connect ion,is again appaient. It may also be 
due to the molasses being unusually viscous, often the result of an 
insufficient clarification, which is another deviation from good practice, 
the bad results of which in another direction are mentioned in this 
report.^* 

In considering the question of the deterioration of sugar by micro¬ 
organisms, the possibility of carrying out manufacture under aseptic 
conditions at once occurs. Useful 'nvestigations along this line have 
been made by N. and M. Kopeloff.’’ Examination of the products at 
the different stages of nuinufacture showed that, although bacteria 
and moulds are [ircsent in very large numlicrs iix the raw juice, the 
liquid becomes almost sterile after treatment with lime and settling 

Atinval Reporia, 1918, 3, 370. Intern. Sugar J., 1919, 136. 

’• This vol., p. 384. This vol., p. 395. 

»’ U. Planter, 1919, 83, 237 ; J., 1919, 692a. 
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(following the usual procedure adoiited in elarifieatioii). Ke-infoetion, 
however, took place when later the syrup and niasseeuite were exposed 
to the air, especially during centrifuging. It is consequently interc'sting 
to note that encouraging results have been obtained by Owen on 
taking advantage of tbc‘sc ob.servations by covering the tanks, centri¬ 
fugals, conveyors, cooling bin.s, etc. This worker has also invc'stigated 
the possibility of cold storage in preventing or impeding the aiteration 
of sugar, and his laboratory experiments have indicated that deterio¬ 
ration is slight under •such conditions, compared with the change 
occurring at higher temperatures.*” 

Mtnitijiuiuii’ of phnitiilion while siiipir.- One of tin* most interi'sting 
developments taking jilace during recent years in cane-growing coun¬ 
tries is the production oij the plantation of a line while sugar suitable 
for direct con.suin|>tion. which can now be made without ii.siiig animal 
charcoal, without much extra loss of sugar, without any considerable 
increase in working expenses, and ln.stly generally without re-melting. 
Kxcellent white sugars, pnlari.sing nearly lIKI". are now pnaluced in 
con.siderable quantity in .Java, Louisiana, Mauritius, and to a smaller 
e.xteiit in some other countries. Two es.seiitial conditions of success in 
their nianufaeture that may be dealt with here are : (1) that the k)b-U|) 
from which the sugar is crystalli.sed shall be of a light colour and a high 
purity, and (2) that the syrup shall also be free from any insoluble 
matter 

In Old. r to realise the first condition, an exact knowledge of the 
I'olotiring matters ]>resent in tlm raw juice, as well as of tho.se that may 
be formed during manufacture, is of iiiiieh importance. ITitil rei-ently 
it was believed that the colouring matters originating from the cane 
were ; (a) chlorophvll, which is insoluble, and is readily removed in 
the procc.ss of clarification ; (h) anthocyanin, which is .soluble, and is 
precipitated by a large exi css of lime (such as is ii.sed in the carbonatation 
process of clarification) ; and (r) saccharctin, which is in.soluble in the 
raw juice, but is dissolved by the lime during clarification with the 
formation of a yelUw colour readily bleached by the sulphurous acid 
with which the juices arc generally later treated. 

It is, however, now pointed out by M. A. Schneller that another 
source of colour must receive consideration, namely the so-called 
“ tannins,” or polyphenols, which art characterised by giving a blackish- 
blue or blackish-green colour with a solution of a ferric salt. These 
substances, the presence of which in cane has l)een demonstratcKl by (I. A. 
Browne,** arc found'in the vascular bundles of the eyes, shoots, and 
tops. Although their content is much less in the mature than in the 
young plant, the extent to which they occur in the cnishcd cane of the 

•* Loc. cil. 

** Louisiana BuUelin 157 ; J., 1919, 192a. 


Loc. cil. 

•‘ Louisiana Bulletin 91. 



388 


nEl-ORTS OP TUB PROOttESS OP APPMBO CHEMISTBY. 


factory may fx; dcmoriHtratcd by treating some of this material with a 
solution of ferric chloride, when an intense darkening throughout the 
mass results. 

During the process of milling, these “ tannins ” pass into the juice, 
and a study of their behaviour during this operation has been made by 
K. W. Zerban.'’- It would ap])ear from his ex]ieiiments that they are 
rirst acted upon by an o,\id!ise with the formation of a brown product, 
which does not at (irst change much in intensity when ferrous salts 
result from the action of the orgimic acids of the juice on the iron of the 
rollers. (Iradiially, however, ferric salts are formed by the |>resencc of 
peroxidase, and the characteristic dirty-green colour associated with 
mill juice at the last stage of crushing later a])j)ear8. It will be remem¬ 
bered that a similar ex])lanation at the darkening of beet juice has 
been advanced. According to M. (lonnermann,'*’ (iatechol is formed 
by the action of tyrosinase U])on the tyrosine of the beet, this reacting 
with the ferrous salts i)resent in the juice, and becoming rajiidly con¬ 
verted to the black ferric compound by the action of an oxidase, or 
IM'rhajis simply by contact with air. 

In regard to the role of ferrie-i)oly))henol compounds during the 
course of manufacture, M. A. Schncller " points out that the colour due 
to their presence may be eliminated by their reduction with sulphurous 
acid; but that this elTect may not be ])ermancnt, as may be observed 
by the darkening of a syrup thus treated at its surface in contact with 
air. He believes that they account for the slight yellow shade of 
plantation w'hite sugars, which may deepen more or less ra|)idly during 
storage. These com])ounds may, however, be completely eliminated ‘ 
by an intense system of clarification, such as the carbonatation procc.ss, 
when they are carried down by the voluminous ])rccipitate formed; 
they are also entirely ad.sorbed by animal charcoal and by decolorising 
carbon. .Tuice once it has bceu rendered free of them, Schncller 
considers, must subsequently be treated in apparatus (evaporators, 
vacuum pans, tanks, })ipes, etc.) the interior of which is made of 
copper, aluminium, or a suitable rust-proof enamel, in order to obviate 
their re-formation. 

However, the importance ascribed to fprric-poly])henol comjmunds by 
Schneller and Zerban is not entirely corroborated by W. H. T. Harloff,^* 
an investigator who has had considerable experience in the manufacture 
of plantation white sugar. While acknowledging the great interest of 
the results obtained by the two American chemists, he points out that 
according to experiments made by him in Java, })rovided that the syrup 
be strongly sulphited (which is common practice in that country), the 
sugar obtained on crystallisation is generally found to contain only a 

“ J. Ini. Eng. Chem., 1918,10, 814 ; J., 1918, 778a. 

Z. »>. dials. Zuckerind., 1907, 87, 1008; J., 1908., 31. 

** Lae, eil. •• Inttrn. Sugar J.. 1910. 674; J., 1920, 30a. 
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slight trace of iron, even though tlie mother-liquor may have a relatively 
high content of this element. He believes that the slight yellow shade 
exhibited by iilantation white sugar in bulk is due rather to the dark 
substances produced by the aetioiiT of lime during heating upon the 
dextrose and la'vulose present in the juice, rnlike the ferric com¬ 
pounds under consideration, these ■' glucose ’ decomposition prorbu’ts 
cannot be entirely decolorised by suljilinrous acid. They have an 
intense colouring power.-the elTect of which upon the a|>pearaiue of the 
cry.stals it seems impo!«ible wholly to avoid by any method of treat¬ 
ment at pre.sent in practical u.se. 

Coming now to the second condition of success in white sugar inanil- 
facture, namely that the .syrup before ]ias.sing into the vacuum pan for 
crystallisation .shall be (ree from insoluble matter, some jiartieulars 
may be given of the I5ach ]iroce.s.s, •''> which is at pre.sent rather exten¬ 
sively used in Java, and is about to Im‘ installed in certain factories in 
the Hritish West Indies.*’ Its principal advantages are that it ellects 
an e.xcellent clarilication of the syrup, that it gives a good yield of white 
sugar of fine quality, and lastly that it is economical in ojieration, no 
special plant other than a suliihur oven and .sonu' extra tanks being 
neces.sary. 

SvTiip resulting from the concentration of juice clarified by lime, 
according to the usual jirocedure followed in the proiluction of raw 
sugar, is pas.sed through a cooler in order to reduce its temperature as 
low as 1 .- conveniently possible, after which it is treated with 2- 2-.')% • 
by volume of milk of lime (at l.'C H.), and sul])bited to neutrality, using 
phenolpbthalein. .Mternatively. the syrup may first be treated with 
the same quantity of sulphur dioxide, an<l then with the milk of lime, 
the clarifying effect as shown by the rise in the degree of purity being 
the same, though the latter might perhaps be the preferable 
procedure, as all danger of “ glucose ” decomposition with the forma¬ 
tion of dark ))rodurts is thus avoided. In either case, the treated 
syrup with its voluminous precipitate is raised to OO’C. (191'’F.), and 
)iassed through filter-pre.sses, a brilliant and light-coloured syrup and 
a firm cake that wa.shcs readily being thus obtained. Finally, the 
filtered .syrup is cooled, .sulphited to slight acidity to jibenolphthalein 
(say about 0-6-0-9 grm. of SOj i>er litre, an insufficient amount to cause 
inversion of sucrose), and passed 40 the pans for crystallisation. 

It may be worth mentioning that in this process the conditions are 
so adjusted that the calcium siiljibite crystallises out in microscopic ' 
needles ( 0 aS 03 , 2 Il 2 ©), and that when the precipitate is in this form, 
the effect of the gums ad.sorbed in impeding the washing of the cake in 
the presse.s is very much less apparent than if the calcium sulphite had 
been in the amorphous state. It may also be of interest to point out 


“ U.S. Pat. 1104096; J., 1914, 935. 
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in ]>aH8inf' that this obsorvation in regard to Bach’s jirocess bears out 
a fact of some juactical ini))ortance, which lias been recognised in the 
sugar industry for some time past, namely, that in the cloth filtration 
of gummy syrup the operation is greatly facilitated by the presence of 
kiesclguhr containing diatoms that are needlc-shajied, whereas when 
these are, mostly ciri ular the rate at which the liquor passes through 
the jiresses or bags is apiircciably less. 

The Jieet InilHsIr//. 

Brituh beet sHf/ar. Beet sugar projects at liome have continued 
during 1910 in the ))relimiuaiy stage. The Kelham scheme, which has 
been developed by the British Sugar Beet (irowers’ Society under 
promise, of (iovernmeiit as.sistaiice, has had to devote mo.st of its acreage 
to cereals pending the acipiisitioii of beet seed and the erection of a 
factory. .\t the annual meeting in December, however, the Society 
wore able, to aiinouncc that the estate had been so cultivated and 
cleaned that they were ready at any monient to begin to grow sugar 
beet for the, factory to be built before the autumn of 1921. It would 
seem therefore, that the Society expect to start their first o|)eration8 
during the 1921 22 campaign, in which event their first sugar should 
be oil the market in about two years’ time. A new coiii|)any is being 
formed under tlie name of Home (irowii Sugar, Limited, to aequire 
from the Society the assets of the business ; and it is appealing to the 
public for a subseri|ition of £2!i(l,0*H), which sum with a like amount 
proinised by the (lovernment will provide the new concern with a 
working capital of £.')(X),0tX). Members of the British Sugar Beet 
Growers’ Society have subscribed largely for the new issue. 

Apart from Kelham, the only other possible source of sugar production 
in Kiigland is Caiitley. During the year an effort appears to have been 
made to reorganise the company controlling the factory with the help, 
it is reported, of some foreign capital and technical assistance; but 
BO far no definite announcement regarding the success of the pour- 
jmi'lers has lieen made. 

As the present preference on home-grown beet sugar (polarising 98°) 
works out at fi.s. 2§</. (ler ewt. compared with the foreign beet product, 
and at 2s. Ad. per cwt. comjiared with Imperial cane sugar, there is 
considerable fiscal incentive to extend the beet sugar industry in the 
United Kingdom. 

Maxufactiire. During the period under review, little has been 
published on the Oontineiit in regard to the technology of beet sugar 
manufacture, conditions in this industry having there declined to a 
low level. It is reiiorted by a well-known writer (in Holland) that 
no plans for extension or inqirovement have lately been formulated ; 
and that the outlook, particularly in Germany and France, is such as 
to cause considerable despondency. In consequence, it is impossible 
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here to construct a connected narrative of progress effected in the 
several stages of manufacture, as lias been done in the case of the sister 
industry, though a few ])a])ers ]>uhlished on the ('ontinent and in 
America may be noticed briefly. , 

In the clarification of beet juices by the carbonatation |>roce.s.s, it is 
usual to add the lime after rawing the liquid to a temperature of 
C3‘’-7<t° Some loss of sucrose owing to hydrolysis bv the organic 
acids present may occur in this way, and for this reason, and also to 
improve matters when^ the juice is particularly impure, some of the 
full quantity of lime may be added before passing the jiiiie to the 
heaters. K. Psenieka “ now states that a very satisfactory clarifying 
effect may be obtained by the addition to the cold juice of a ipiantity 
of the calcium carbonate precipitate, jirevious to healing, liming, and 
carbonating. This is b(*st done by returning 4 2(l"„ of (he nnfillcred 
carbonated juice to the raw juice. It is claimed that in this procedure 
the darkening which frecpiently oci-urs when the juice is limed in the 
I'old is obviated ; that inversion is prevented ; that after liming and 
carbonating a very granular jirecipitate, which filters reiulilv, is 
obtained ; and lastly that a saving in lime can be effected. Little 
alteration of the plant is reipiinsl ; and this appears (o be a modifica¬ 
tion worthy of trial es])ecially when dealing with juices in the cftirifi- 
cation of which some dilliculty is being e.xi>erienced. 

In jirccsent practice, rilter-]iresses are ahvays employed to separate 
the |)re, ipitate produced in the carbonatation process ; but it is of 
interest in notice in an article by B. Bloch *'■' that the possibility of 
ihsing centrifugals is now being discussed in (iermany. Already in 
certain cane-growing countries encouraging results have been obtained 
in this direction,though in some of the e.xperiments made trouble 
has lieen encountered on account of the slimy nature of the mud, 
which prevented continuous action. In the licet factory, however, 
the precipitate is in a more favourable condition, owing to the excess 
of calcium carbonate it contains, but a disadvantage that would remain 
is the rather high power eonsumption required. 

When the jirice of sugar is high, it is worth while treating the final 
molasses obtained in the factory for the extraction of the sugar that 
cannot further lie se))arnted by concentration. In America, the 
calcium saeebarate method is largely used for this purpose, and as the 
literature of this operation is rather meagre, some details given by 
0. .1. Leonis^' in regard to the conditions for realising the liest yield , 
wall be welcomed b^v those concerned with the proce.ss. It is advi.sed 
first to dilute the product with wash-water to a suitable sucrose con- 

« Z. Zurkerind. Bohm., 1919, 43, 224 ; 1919, .W^a. 

*** 12. VfT. deutjf. Ziickfrind,, 1918, 383; ./., 1919, 55t)A, 

“ Ann. Replt., 1918, 3, 367. 

»• Sugar, 1918, 20, 13, 56; J., 1919, 49a. 
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tent, and add milk of lime at 35° Brix at the rate of 18 parts of calcium 
oxide pet K)0 of sucrose present, that is, sufficient to form the mono- 
and some di-saccliarate. In order to precipitate the insoluble tri- 
saccharate, powdered lime is added, f^radually at 12°-13°C'., preferably 
in a siM'cial cooler under pressure, taking care not to allow the 
temperature to rise above 14° 0., the addition being stopped when 
the density of the filtercil,solution correspon<ls to 6'5° Brix. The 
pre<’ipitate of tri-saccharate is separated in a fdter-press, washed with 
water containing a little milk of, lime, dischargyd, diluted with a little 
sweet-water, and finally sent to the carbonation tanks, where it is 
decomposed, the libi'rated sucrose being united with that in the juice 
undergoing clarification. 

Beet sugar factories in the United States produce a granulated white 
sugar which is sold for direct consuniptiorf without refining, and 
occasionally on ili.s,solving this ]>rodiict in water a nhite turbidity is 
formed. It is explained by ('. ,1. beonis that this may be traced to 
lock of core during .suliihitation, calcium bisulphite ha\ing ]>a.sscd into 
the filtered syru|is. and having been subsciiiicntly decomposed to 
calcium sulphite during boiling in the pan or drying in the granulator. 
Again, if the sulphiteil synpis are insulliciently heated amorphous 
calcium sulphite is produced, and may ))Oss through the filter-cloths. 
It may sometimes hapiien that sueh white beet sugars show a slight 
turbidity when recently made, but less after storage for HO days or 
more. This is exiilained by the presenee in the sugar of free sulphurous 
acid, which slowly transforms the calcium sulphite into the acid salt; 
or it may also bo due to the oxidation of calcium sulphite into the 
more readily soluble calcium sulphate. 

The Refnim/ [iiihixtrif. 

Decolori.ilii;! cnrhon.i.- .Vniinal charcoal (bone-black) has been in use 
in sugar refining since about 1812, and the first British patent relating 
to its application in this connection was granted to B. and J. Mar- 
tineau in 181.5. Vrom time to time elTorts have been made to 
replace this material by decolorising carbons, which may possess a 
much greater (xiwer of adsorbing impurities (particularly colouring 
Bubstanccs) from solutions of raw sugars, and may also be regenerated. 

During the jiast few years, numerous trials in this direction have 
been carried out with the preparation “ Norit ” (which is made in 
Hv<lland by a secret proeeas), and it is reported that this carbon, as 
well as the protected method of using it,®* is now in continuous oper- 

«« Sugar, 1918, 20, 357 ; Intern. Sugar J., 1919, 249; J., 1919, 432a. 

M Eng. Pat. 3912, 1816. 

Eng. Pat. 21204, 1911 ; J., 1912, 1047 ; Eng. Pat, 11860, 1912 ; J., 1913, 
376; Engl Fat. 3864, 1916; J., 1916, 432. 
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ation in large factories in Hollanil, America, and elsewhere, in the 
. production of refined sugar. Improved methods of revirification have 
recently been introduced, using ii specially designed furnace,which 
is stated to operate ea.sily and eednomieally ; while it is also claimed 
that the ditficulty previously e.vperiencod in regard to obtaining the 
filtrate perfectly free from black particles has also been overcome. 

Much work continues to Ire done with the object of jiroducing a 
decolorising carbon that is both cheap and ellicient. (lenerally, in 
its preparation sawdust or other ca/oouaceous material is charred in 
the presence of an ‘‘ iuiiireguating substance " (e.i/. lime), and heated 
to redness, the mineral matter being finally removed. \ valuable 
systematic study of the comparative value of a large number of irn- 
jiregnating substances has been made by F. W. Zerban, K. Freeland, 
and 1). I). Sullivant,’’' of the Louisiana Fxperinient Station, in which 
the sawdiLst of yellow pine wood was mixed to a jiaste with the added 
comjiound, drieil, and carbonised with exclu.sion of air, being finally 
heated to about 900° f. for 2 hours. .Assuming the decolorising ]>owcr 
of “ Norit" to be 100, the comparative elTicicncy of some of the 
carbons obtained with the use of dilTerent substances was found to be 
as follows: sodium carbonate, 19; .sodium Hul|)hate, .ll ; smlium 
chloride, 22 ; ammonium sulphat(>, .IT ; silica, .39 ; calcium chloride 
with exce.ss of ammonium chloride, 18; calcium sulphate, 173; alu¬ 
minium chloride with e.xccss of ammonium chloride, 80 ; calcium 
carbonate, 10.3; aluminium hydroxide. 2.38; barium hydroxide, 292; 
•stannous chloride, 292 ; magnesium hydroxide, 422 ; zinc chloride, 
17.3; and magnesium chloride with an e.xcc.ss of ammonium chloride, 
.3200. Regarding the amount of the impregnating substance, it 
should be mentioned that the basis chosen was 1 part by weight of 
•sawdust to 1 of calcium oxide, the other compounds used generally 
lieing taken in equivalent proportion. 

It is jmsaible as the result of these experiments to formulate certain 
general conclusions in regard to the value of the several reagents used. 
Thus it would seem that the most important condition is the state of 
aggregation of the impregnating substance during the final heating 
to about 900° f'.. compounds that are either solid (as lime) or gaseous 
(as zinc or magnesium chlorides) at this temperature producing good 
carbons; whereas those that are liquid (as sodium hydroxide or 
carbonate) give an unsatisfactory result. Other conditions lieing 
equal, compounds having the greatest chemical energy apjiear to fottn 
the best impregnating substances, anhydrous magnesium chloride, for 
example, being superior in this respect to zinc chloride, the heat of 
solution of which is only about two-thirds that of the former salt. 

“ Eng. Pat. 104456; J., 1917, 445. Ann. Repls, 1918, 8, 373. 

*’ Louisiana BuUetin, 167; J., 1919, 873a j aUo ./., 1919, 627a ( IMS, 4804. 
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It is furtiipr to be concluded from these useful results of Zerban and 
his collalmrators.that the cost of making a carbon having a sufficiently 
high decolorising power must necessarily be considerable when follow¬ 
ing such methods. A large amount of impregnating sub.stanee is 
required ; and if this is insoluble in water, the quantity of acid (gener¬ 
ally hydrochloric.) for its elimination is a considerable item ; while 
again it must be borne in mind that the actual yield of carbon (even 
when no loss by oxidation occurs) is rather small. 

Several |(atsmts relating to processes of preparing decolorising 
carbon have reisuitly been taken out; but from the ]>oint of view under 
discussion, that of economy of production, one f)f the most interesting 
is that of the Knsuiko Seilo Takushoku Kabushiki Kaisha.’’" In this 
speeificati<m it is slated that it has been found unnecessary to add any 
imiuegnating substance previous to heating. If the structure of the 
carbottaceous material be sulliciently wc-ll disintegrated, its saturation 
with water alom' previous to charring suffices for the production of a 
carbon of high power. Sueh a method of (ireparation (if efficient) 
would l«‘ much more economical than most of those yet jiroposed. 
Another pnxs-ss that ap|s‘ars to be of .sorin' interest is that iirotecteii 
by S,H. I’cck,'™ in which a mixture of molasses and kieselguhr is heated 
in the presence of sul)>hnric acid, ami finally washed with watt'r. 
Decolorising carbon thus jiroduced is in large scale oiieration on the 
Kahuku plantation, Dahu, 'IMF., for the jiroduction of a white sugar 
for dirr'ct local consumption. Kuture work on the production of 
decolorising larbons will probably concentrate upon processes, such 
as the last two mentioned, which obviate the use of the large amount 
of impregnating substance and of acid for its subsequent removal, 
hitherto gi-nerally believed to be necessary. 

Di'fcctitv /or refiiiimi. At the ri'cent confi'rence on the 

production of .sugar within the British Kmpire, ,1. \V. Macdonald*® 
drew attention to the defective nature of certain sugars imported into 
this country from ('id)a during the war, pointing out that although the 
manufacturers of such products may have saved themselves a trifling 
aum by the adoption of careless methods (e.r/. packing hot, so that a 
solid mass had formed), it had cost refiners on this side a considerable 
amount to rectify the results. This censure of |>ractices that render 
refiniirg unneicssarily difficult could be endorsed by other refiners. 
There can Ix' little doubt that, while some manufactUK'is produce 
excellent gr ades for ri'fining. others apix'ar to operate without sufficient 
care, ami without always bearing in miml the raquirements of the 
purcha.sers of their wares, 

A good raw sugar, in addition to jxrsse.ssing a fairly high sucrose 
content (say. 96-9R"',), should have a grain that is regular but not too 

" Eng. Pat. 117828 ; 1918 , mk. 

« U.S.'Pat. 125154«i J., 1918, l33Ai 1919, 192a. 
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smikll, in order that it may readily be washed in the centrifugals (the first 
stej) in refining). Especially should it be free from “,falsc grain." the 
cause of the formation of which has already Is'cn discnssi'd,'" as has 
also that of the "caking" of thctjnoduct in the bags,*- Further, it 
.should not contain an iindiic amount of colouring inatteis (particnlarly 
caramel, which is reluctantly ad.sorbed by animal charcoal), nor should 
the molasses surrounding the cry.stals he.v<>ry viscous. 'I'liesi' are the 
most de.sirablc characteristics of a raw sugar, and if it were |Kissible 
on the part of mannfpcturers unifor-nly to turn out prodmts of the 
type indicated, it i.s certain that the a oik of the reliner would be 
rendered con.siderably lighter than it has been cluring the pa.st few 
years. 

Perhaps the oiieration in the manufacture of raw sugar upon which 
the realisation of an imfiroNemcnt of its refining (piality is more depen¬ 
dent than any other is that of clarification. Hecently \V. I). Iloriii' 
visited Cuba on behalf of .\merican refiners, in onler to study the 
ipiestion of the defective raw sugars whicli some of the factories there 
have been producing, and he made certain recommendations in regard 
to the practiie of clarification that .070 worthy of notice bv manufac¬ 
turers as a whole. lie pointed out that the e.xart adjustment the 
amount of lime u.sed in this operation is of greater importance n]Mm 
the (piality of the sugar produced than aiipears generally to 1 h“ thought. 
Addition to neutrality to litmii.s. although it inhibits inversion during 
boiling, does not elb'ct the complete preci(station of albuminoids and 
gums, so that settling is dilficult, and the .syrup resulting on concen¬ 
tration is viscous, ff the amount he continued until alkalinity to 
])hcnol[)hthalcin is indic.at('d (ii.sually 2^ 3 times as much) a greater 
amount of im|mrities is thrown out of .solution, but a notable increase 
of colour results Inter during healing and evapoialion, owing to the 
action of the alkali upon the reducing sugars (irescnt in the juice. Ho 
therefore advised the cin iiieilia of liming to a “ moderate degree of 
alkalinity, varying from one-third to two-thirds of the way from 
litmus to phenolphthalein alkalinity." This was found generally to 
result in a s.atisfactory •defccetion of the juice. Nevertheless, care 
must be taken that the snlrseipient heating (to effect the maximum 
|)reci|)itation (irevious to settling) is not unduly prolonged, otherwise 
a marked increase' in the colour will inevitably result. 

.Vnother desirable quality that a raw sugar should (lossess is that 
after being washed in the centrifugals in the refinery to remove .the ^ 
adhering molasses, the crystals remaining should lx- as white as possible. 

If they are highly coloured (as sometimes hapjiens), the comiiarativcly 
dark .syrup resulting from their solution will unnecessarily diminish the 
capacity of the char filters. This point has been studied by W. R. 

** This Tol., p. 383. •• This voL, p. 385. 

•• Intern. Sugar J., 19J9, 462, 464. " 
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McAllep,** who observed that in one of the factories in Hawaii a su^r 
was being madc' which, though of excellently formed grain, was par¬ 
ticularly dark throughout. He ronrluded thi.s defect largely to be due 
to the system of “ seeding ” with lo*-gradc third sugar in the vacuum 
pan, so that crystals were caused to grow upon a particularly dark 
nucleus (following the proeislure outlined in another part of this 
report Hreatly improved' results were obtained by first forming the 
grain in the romparatively pure syruii, instead of in a nnxture of syrup 
and molasses ; then building upon these i rystids by drawing further 
charges of syrup or molasses into the pan. Regarding the third sugar 
produced, being no longer used for “ seed,” this was either remelted in 
the juice, and the resulting solution drawn into the last vessel of the 
multiple-efTeet evaporator, or else mixed in the erystallisers with the 
higher grade masseeuite. However, “ seeding ” with third sugar need 
not necessarily bo condemned generally, though the practice is certainly 
reprehensible in the ease under consideration, in which the products 
were unusually dark. If in this particular factory care had been taken 
to prevent the formation of coloured “ glucose ' decomposition pro¬ 
ducts (hy avoiding an excess of lime), and of raramel (by abandoning 
the wte of live steam for heating the molasses previous to drawing it 
into the pan), it is probable that the detrimental elTects of the practice 
would have been greatlv minimised. But to what extent, could oidy 
have lieen decided by further investigation. 

Anah/su of Sugar Producln, <w.il the. Rr.viU.i of OhnnicAtl Control. 

Delcrminiilion of siicro/u’ —Under this heading may he considered the 
pro[)oaal imnlc by certain chemists in .\meriea to adopt a new standard 
weight for the sacehariineter (or imlariscope equipped with a scale 
permitting the rending of the sucrose per cent, directly). At the 
pre.scnt time the standard ado))ted universally (except in France and 
Mauritius) is the weight of 26-0 grins, of sucrose dissolved in 100 metric 
e.c. at 20" C., which solution when cdiserved in a 200 mm. tube at 20° 0. 
gives a rending of 100°. It is believed by U. A. Browne and 
others"' that the time is opi>ortune “to get away from the illogical 
and inaccurate German scale," and to adopt another, preferably that 
of 20 gnus., which was first projioscd in 1896 by D. Sidersky,** sup¬ 
ported by H. I’elletand by F. nu])ont.'" and is already in use to 
. sonic extent in France, 

'in support of this jiroposal. it is argued : (n) that the present 26-0 

«< /tilcrn. Sugar 1919, :>-22 ; J.. 1919, 7a4A. This vol., p. 382. 

/Birrs. Sugar 1919, 8.5, 1'28. 

•’ Ibut., 1919, 463; ,/.. 1019. 593a. 

•• Hrparls of Seroiiit luhm. ('ongrruu AppL Cheia., Paris, 1896, 2, 391. 

Ibid., •">16. 

Repdrta oj Fifth Intt rn. Cotufrev Apjd. Chtm,, Berlin, 1903, 8, 129, 
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gnu. standard Las been sliown to lx; inaeeurate '•; (b) that 2() gnus, 
is a value offering certain conveniences in use (c.;/. it gives results that 
are readily converted into jjercentages); and (c) that 20 gnus, is a 
compromise between 26-0 and lG-20, which latter is the weight generally 
used in France at ])re.s('n1. 

Although rhemi.sts in the Ihiited States, Hawaii, and I'uba have in 
the main e.\|)re.ssed themselves in favoiu' of the adoption of the pro¬ 
posal, there are some di.saentients. F. Hates,'- of the Jiiireau of 
Standards, AVashingtmi, for e.\am|ile, controverts the arguments that 
have been offered “ to bring about .so momentous a i liange as a new 
normal weight.” holding that the present standaid of 2ti tt grins, should 
be retained in operation : («) beeau.se it is already in almost universal 
ti.se ; (h) because its rejection would neiisssitate the re-standardising 
of all instruments now hi use (this invohiiig the re-eiitting of the (piartz 
wedges, and the re-cali brat ion of the scale), wliieli would be difficult, 
and “ in practice would never be done ” ; (c) becaii.se the adoption of 
a new standard would demand the rcconipilation of the tallies correlat¬ 
ing the specific gravity, polari.sation, and sucrose percentage of juices 
anil syrups ; (d) because in effecting the ]ioluris.ition of raw sugars 
the accuracy of the reading would be decreased to J" or nearly^J,—of 
that at present realised ; and (c) be<’au.se unless tireat llritaiii and her 
Colonies, Central Furope. South .Inierica, and .Java oil acce|)t the new 
standard, the international situation in regard to eomjiarativc tests 
would be rendered difficult and iineertain. 

This question has arou.sed much discu.s.sion among cheinists in the 
sugar world. In France, the As.sociation des Chiini.stes de Siicrerie’’ 
has decided “to sujiport Dr. Browne in aceoinplishing the adoption 
of the 2t) grin, weight ” ; while in this coiintry. and in sugar-producing 
jiarts of the Empire, .stiqis are being talieii to obtain a decision in the 
matter. 

Determinnlion of ridocitoj sonars.- It is generally agreed that in 
the determination of reducing sugars by means of F'ehling’s solution 
the most accurate results are obtained by filtering off the cuprous oxide, 
and weighing it as metallic copjH'r. Modifications of this method, 
dejicnding upon the volumetric determination of the cojiiier, either in 
the precipitated cuprous oxide after separation by filtration, or in the 
unreduced F’ehling’s solution, are largely followed on account of 
greater rapidity, and certain proccs.scs have been elaborated which in 
careful hands give results closely ajijiroaching those obtained bjt,i.ho» 
gravimetric method. 

One of the best known of these volumetric modifications is that in 
which the .separated cuprous oxide is dissolved in a solution of a ferric 

’* Scientific Paper No. 208, Bureau of Standards ■, J., 1916, 1126; 1919, 873a. 

Intern. Sugar J., 1919, 408 ; J., 1919, 593a. 

Intern. Sugar J., 1919, 573. 
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Halt, and thfi iPKultiiig rcdiu tion uscprtainod by titration with standard 
permanganate solution. It is employed in France, Java, and else¬ 
where in factory control work, being both rapid and reasonably 
accurate. According to the routinc'-recently described by Bettinger,” 
after boiling together the sugar and h’eliling’s solutions, the cuprous 
oxide is washed quickly by decantation, and the washings passed 
through a (looeh erneible provided with an asls'stos pad. Standardised 
ferric sulphate solution is added to the precipitate remaining in the 
reducction tiask, which is immc-diately conneetc-d'by means of a rubber 
Hto|)])er to a lilter-pum]). A further known volume of the ferric sul¬ 
phate solutions is added to the (looeh crucible, in order to dissolve the 
cuprous oxide retained on the- jead, and the liquid is drawn into the 
flask. Finally, after washing the erueihlc witli water, the solution in 
the flask is titrated with perniangauate. 'I’his modilication should 
))rove soiucwvhat more rapid and convenient than the procedure 
originally iirc'seribed by (1. Bc-rtrand,''’ hitherto geuc'rally followed, 
since the same llask is now usc-d throughout, and the use of a Soxhlet 
filter-tube abandoned. It is stated that the entire operation of deter¬ 
mining reducing sugars by this process, including reduction, dc'canta- 
tion, filtration, and titration, can be isTformc'd in about 2(1 minutes; 
while it is further claimed that the error involved should not be more 
than 1 - 2%, as com|«ir('d with the gravimetric method. 

A volumc'tric process, posses.siug the marked advantage of obviating 
the necc'ssity of separating the |)reci|iitated cuprous oxide from the 
excess of Fehlmg's solution, has been elaborated by F. M. Scales’* 
and \V. B. Clark.” \ modified Fehling's solution,’* containing copicer 
sul|)hate, .sodium citrate, and sodium carbonate, is employc-d. After 
reduction has been etfeeted, the licpiid is aeidifiecl with acetic acid, a 
known excess of standard iodine solution adde<l, anil the cuprous oxide, 
dissolved by the addition of a small quantity of hydrochloric acid. 
Finally, the excess of iodine remaining after that required to convert 
the cuprous chloride to cupric, iodide is titrated with thiosulphate. 
As finally modified by Seales,’* this method may be carried out in one 
flask, ami it shoidd prove a rapid and convenient procedure for routine 
practice. 

Ash - It has previously been |)oiutcd out that for the conversion of 
the sulphated to the so-called “ true or carbonated ash the deduction 
of 10% generally applied can hardly be held to be exact. This is again 
\‘nrphdsiaed by If. 1. Waterman and Miss If. do Wijs,™ who found in 

’* Hull. .I.MOc. ('him. 1918, 35, 111 ; 1919, .ISU. 

” Hull. Sor. Chim.. 1900, 35, 1285; J.. 1907. 00. 

’• J. Biol. <'h,m.. 1916, 23, 81 ; J.. 1915, 1264. ’ 

” /Imir. rh,m. Sor., 1918, 40. 17.59; J., 1919, 8.5.e. 

’» J.. 1907, 1102; 1911.439. 

J. Jnd, Eng. Cheni.^ 11, 747 ; J., 1919, 7S.".\. 

Chm. Wcckbtail, 1910. 16, 885; J., 1019. 593a 
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the ease of beet ])roductB that the value is about 2()"J„ which confirius 
the retiults obtained by Ogilvic and Lindfield rc|iorte<l last year."' In 
tlic same paper, these Dutch writers show tliat the rapid method of 
determining the asli of sugar products proposed by Wageiiaar (car¬ 
bonising a concentrated solution drop by drop in a heated platinum 
dish, and (inally incinerating over a Tc<'lu hnmer) yichls insutlicicntly 
precise results, oxving to the volatilisation of the alkali .salts. 

Dry substdiKT.- One of the most troublc.some operations with which 
the sugar chemist is confronted is the c.vact dcicriuination of the total 
■solid matter ])rcscnt in i]iola.s.ses or other im])urc factory or refinery 
products. At the present time, the so-called "true" dry substance 
(as distinguished from the “a[)]iarent" value, given by the hydro¬ 
meter) is found by the desiccation method, which, though it may be 
reasonably reliable in the case of the purer products, is generally 
recognised still to leave .something to be desired in the case of cane 
molasses. Such impure products are susceptible to decomposition 
during de.sircntion under ordinary conditions of working (such as 
drying on .sand or biliuloiLs jiaper at 102 lO.'!"!'.); and this is due 

either to the de<om|)osition of the licvulo.se present, or to the reaction 
taking ])lace between reducing .sugars and aniino-acid.s, carbon djpxide 
being evolved."- Probably loss of solid matter is to be attributed to 
both of the cau.ses sugge.sted. 

Experiments with the purjiose of diminishing as far as possible this 
.source of error have been curried out by ('. Ilrownc."’ Desiircation 
was elleited over phosphoius pento.xide in riu tio at a temiH-rature not 
exceeding 70'’('.. using an oven with glass windows. It was found by 
car;efully ninni|>ulating the vacuum in the early stages of drying that 
it was possible to cau.se the material to foam up suiricicntly to leave 
the residue in a porous condition, so that the removal of the la.st traces 
of moisture was rendered easy. 

Such determinations admittedly are tedious, and it is therefore jiro- 
|) 08 ed by J. I’. Ogilvie and J. H. Lindfield that in routine factory 
work advantage should be taken of the principle involving the use of 
a solution factor, as first projiosed by ('. O'.Sullivan."^ This suggestion 
would be put into practice, firstly by ascertaining the dry substanee 
of the particular product by a method believed to give results most 
closely approximating to the truth (such as that now proposed by 
Browne), and secondly by determining the 8|)ecifie gravity at the 
]>revailing laboratory temperature of a solution of the jiroduct ^'’n- • 
taining 10 or 20 grms. of actual dry substance in solution. This value 
would give the solution factor of the particular class of jiroduct at the 
temperature and concentration eho.sen; and factors would in this 

Ann. Sepls., 191«, 3, 380. 

Intern, Sugar 1919, .'>99. 

J. Chem. Soe., 1876, ii, 126. 
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>* /bid., 1919, 398; J., 1919, 0.>Oa. 



400 


REPORTS OP TIIK PKOORESS OF APPLIED OHEHISTRV. 


iiiRimor Is! ostaWished for syru|iS| iiiasscciiites, and molasses. In the 
ease, of any jiuvtienlar class of jirodiict (molasses, for example), the 
mutual jiroiiortions of sucrose, reducing sugars, organic non-sugars, 
anil ash eoidrolling the factor do rot vary throughout the season to 
an extent sullieient appreciably to disturb it. In |ilace. therefore, 
of delerniiniiig the tiiu' dry sub.stance direi lly by desiccation in every 
sample, oi\e such de.siccation_ determination (in order to establUh the 
factor) would sullice in the exiunination of a large number. 

(Ilu’iiiivid cimtiol In certain countries, .lava. .Mauritius, and 

Hawaii, for example, all the factories take jiart in a .scheme for the 
compilation of chcinical data, which subscipicntly are publi.shed and 
distrihuled for the purpose of compaiison. This system of “mutual 
chemical control'’ has proved of the grcati'sl utility in indicating the 
efliciency of c•very operation in every faitoiy in the country concerned, 
and |iarticularly in demonstrating the value of any modilications in 
milling, claiitication, and boiling that arc mtioiluccd. 

Jl is of interest, for example, to compare the control ligures relating 
to dilTereiit .stages of maniifactiiic in the ca.se of oni‘ of the factories in 
the progressive sugar-producing country of Jlawaii.”'’ .selecting the years 
Ittll and 1918, during which period a consalerable improvement in 
several operations had been elfected. Milling evtiaction (sucro.se in 
the juice, per cent, sucrose, in the cane). 92-9, 97'9 , sucro.se left in the 
crushed eaue or bagasse, per cent., .T f, 1'2 ; water in the bagasse, per 
cent., ‘I7-1. dihl ; recovery of eommerclal sugar, per cent, sucro.se in 
the juice, 8b,‘$, 90'."); total los,scs, per cent, sui iose in the juice, l.'i’T, 
9-6 ; sucrose lost in the bagasse, 7-1, 2-1 ; sucrose lost in the press- 
cake, (t’35, tl'2tl; and sucro.se lost ui the mola.sses. 8-25, 7'2t). 

The.se data indicate a remarkably high present state of efficiency 
(which well may be emulated in other countries), both in respect of 
milling and the recovery of commercial sugar from the juice. It i.s 
especially noticeable that tin' recovery of sugar from the juice had 
kept pace, with the e.xtraction of juice by the mills, contrary to the 
belief formerly held by many that an incrca.se in the extraction beyond 
about 95 would be without result in the final yield, owing to the greater 
])roportion of impurities inhibiting crystallisation thus introduced. 
It is further to be observed that better methods of washing the clari¬ 
fication mud in the filter-presses liad been put into oiieration. Another 
Jioint worthy of emphasis is that in spite of the amount of water used 
' fo; spraying the crushed cane or bagasse in order to exhaust it being 
doubled, no extra fuel had been required to deal.with the increa.sed 
volume of the juice in the evaporators. This was due principally to 
the improved efficiency of the eva])oration plant, but also to a more 
careful supervision of the burning of the bagasse in the furnaces, and 
to the more etiective insulation of surfaces radiating heat. 

. Chem. ttoc., 1919, 570 
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Some of the figures obtaine<l during the past decade in Mauritius *’ 
are also worth comparing, in order to show the exrelleqt progress made 
in that country. In former years the pro|>ortion of white first-grade 
sugar (which is known as tvgou) was about 72 70';„ of the total pro¬ 
duction, the remainder being in tlie form of yellow and brown sugars. 
After the installation of crystallisers in the factories, this figure reached 
80-82% ; while later, as the result of “ double curing " (centrifuging 
the massecuite, discharging, mixing with light-culonred synij), and 
again spinning), the .yiiount rose to At the i)rescnt time, 

due to the sulphitation of the syrups before graining and to better 
methods of sejmrating the molasses, the greater number of factories 
in the island arc producing 9.’5-99“;, of first-grade white crystals per 
KK) lb. of sugar made. It is also to be seen that now the extraction of 
.sugar in the juice has reached 94 9.5% of the sucrose in the cane, this 
Ireing attributed largely to the grooving of the mill rollers. Similarly 
interesting results will be revealed by a .study of the latest control data 
]>ubli8hed in Java,'** Cuba,** Natal and Ztiluland.”* 

STAltfriES AND (ll'.MS. 

Slnrches. — \ colourle.s.s solution of dextrin, mobile at ordinary 
temiwratures, and ready for ti.se as an adhesive without the addition 
of water, is jtrepared by W. W. McLaurin by treating commercially 
pure starch with an etpial quantity of water and about 04101% (of the 
weight of starch) of acid, e.y. hydrochloric acid, in a closed vessel, this 
mixture being subjected to the action of steam at a tcm[)craturc of 
138° C. (280° F.). In a subsequent specification,** the same inventor 
makes claim for the preparation made according to the procedure just 
described. It has a concentration of about 50%, and contains less 
than 10% of sugars calculated on the weight of the dry product. In 
addition to being used as an adhe.sive, it is apj)licablc without further 
treatment as a coating or an impregnating material for paper, textiles, 
wood, etc. 

In order to produce an adhesive which on drying gives a clear and 
thin film, C. Bergquist projxtses to heat a mixture of starch and 
water with acid to make a “ thin boiling,” at which point a small 
quantity of formaldehyde is added and an ammonium salt to form 
hexamethylenetetramine. An adhesive ra])able of flowing readily 
through pipes less than 2 in. in diam., for application to surfaces by 
means of suitable spreading devices, can be made, according to J. W H. 
• 

•» Irdern. Sugar J., 1919, 282, 302. « Ibid., 1910, 386. 

•* Itnd., 1919, 339. Ibid., 1919, 191. 

•* U.S. Pat 1283839; J., 1919, 80a. 

•• U.S. Pat 1284120; J., 1019, 86a. 

U.S. Pat 1287841; J., 1919, 193a. 
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Stryker,®* by inixiug raw cassava starch with water and a degenerated 
starch so as to attain a certain viscosity, this mixture being treated 
with cavistic alkali to form a homogeneous solution. F. B. La Forge ®® 
makes rlaim for the method of |ire{)aring a useful adhesive, in which 
corn (maize) cobs are heated under |3re8surc with water, and the resulting 
colloidal solution 8e|iurateil from the. residue and concentrated to the 
consistence of a thick syru)). 

L'm/hs. -Karaya and other insoluble gums of the Bast Indian and 
Persian tyi«‘ arc converted into a soluble form, according to a process 
(irotected by the Calicri Printers’ Association, J. B. Fothergill, and 
(j. W. Wilson,"* by treating with a solution of sodium or potassium 
peroxide, jMjrcarbonate, |)ersulphate, or persilicate, and the solution 
subsequently neutralised and bleached, if necessary. For example, 
160 lb. of powdered karaya gum is stirred into'40 gallons of water con¬ 
taining 8 oz. of sodium (reroxide. After about 1J hours a solution of 
9 oz. of sodium peroxide in 5 gallons of water is added, and the 
liquid is heated and boiled for 3- 4 hours, cooled, neutralised with 
hydrochloric acid, diluted to 8f) gallons, and finally clarilied. When 
used for textile finishing, the solution of gum thus prepared may 
be bbached with hypochlorites. 


•* V.S. Pnt. 1290809; J., 1919, 433a. 

U.S. I’al. 128.'i247 ; 1010, 114 a. 

•» Kng, Pat. 120183; J., 1919, 10a. 
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FERMENTATION INDUSTRIES—l918. 

J5y L. T. Thorn’k, 

OAie/ du’ininl, Messrs. Giirlon, Hons cO (.'o., linllcrscn. 

Thk great restriction of tlie i)rodnction of beer referred to in the 1917 
report ns introduced in 1917 was continued and even carrieil further dur¬ 
ing 1918, and the total (jiiantity (standard barrels) allowed to be brewed 
was consiilerably less than one-third of the normal, pre-war |>rodueti«n. 
It was also (‘iiacted that, whilst no brewer sho>dd brew any beer at his 
brewery at an original gravity below lOlO”, the an'int/e, gravity of the 
beer brewed in any quarter should not exceed 10150'’ in the United 
Kingdom, or 1045° in Ireland. In America restriction took tjjc form 
of reduction of materials used to 70% of those used in 1917, and the 
limitation of the alcohol content of such mult liquors, " ale and porter 
excepted,” to a maximum of 2‘75% of alcohol by weight (j'.e. 5-58% 
proof spirit). In (lermany and Austria far more drastic restriction 
was enforced, the original gravities of the beers being often under 1010“. 
The result of these conditions has been to make brewing technologists 
devote the closest attention to the production of these low-gravity 
” war beers,” and this has met with considerable success. The same 
causes have proved a very great stimulus, also, to work on the so-called 
“ non-alcoholic beers,” or cereal beverages containing less than the 
2 % of proof spirit allowed for non-excisable fermented beverages. 
Here again considerable success has been attained (especially where 
glucose forms a considerable constituent of the wort), and presentable 
beverages have been jftoduced. But neither these nor the very low- 
gravity beers have the palate-fullness and flavour of pre-war light and 
draught beers, and both brewers and consumers are calling for relaxa¬ 
tion in the restrictions and a retimi to beers of a more reasonable gravity. 
It may well be, however, that beers of somewhat lighter gravity than 
in pre-war times will be popular. 

Enzymic Action. 

Much valuable work was published in 1918 on this subject. 
E. W. Rockwood ‘ finds that o-amino acids, whether aliphatic or 

« J. Amer. Chem. Soc, 1917, S9, 2746 s J., 1618, 67a.^ 
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cyclic, anil proteins (which he terms auxo-aiuylases) stimulate the 
hyilrolytic activity of saliva amylase, and probably also of pancreatic 
amylase. L. Berczeller and K. Fodor ® find that dilute solutions of 
potassium jiermanganate, iodine, and hydrogen peroxide inhibit the 
action of amylase, whereas formalin (probably due to the presence of 
traces of formic acid) aixelerates it. Yeast maltase, like zymase, is, 
according to F. Schonfeld and Jl. Krumhaar,’ an intracellular enzyme, 
and can only be extracted after the yeast has been dried and the cells 
rujitured. Its activity is stimulated by aeration, and may become 
permanently weakened by prolonged absimce of air, hence secondary 
fermentation of malt beers is .stimidated by introduction of air into 
the beer. II. Kuler has shown * that the formation of an enzyme 
(invertase) in develoiiing yeast is not necessarily parallel with the rate 
of growth. Amino-acids stimulate this growth,’ but not as much as 
yeast water does. An interesting series of paf)crs by M. Jacoby® on 
the formation of the enzymes urease and catalase by bacteria has 
appeared during 1!H7 and 1918, but the results arc too sjieciali.sed for 
treatment here. Jl. v. Jiluler “ shows that in the inversion of sucrose 
by yeast the invertase increases to a maximum according to the equa¬ 
tion iU/\lt—k(a - x), where a is the initial concentration of sucrose 
and X is the amount inverted after time t. In the hydrolysis of starch 
by Minor iniircdn the rate of the. enzyme formation is constant, whilst 
If. Colin and A. Chaudun’ state that oidy with sugar concentrations 
less than 2% does the inversion correspond to Wilhelmy's equation 
x-.-a(J —e. **). in a long paper0. Meyerhof* gives the results of his 
researches on the kinetics of cell-free fermentation by zyma.se, and 
emphasises the very imjmrtant jiart which phosphates and hexose- 
phosphaU's play therein, lie confirms the stimulating effect produced 
by the addition, up to certain limits, of hydrogen disodium jdiosjihate, 
and .shows that the “ induction period ” observed, before fermentation 
begins, when sugar is added to an extract of dried yeast, is lessened by 
the addition of this phosphate to the sugar solution. He considers the 
action is due to formation of he.\ose-pho.sphatc. II. Fluler and S. 
Heintze,* investigating the esterification of hydrogen disodium phos¬ 
phate when ineubatcil with dried yeast and dextrose, show that the 
maximum quantity of hexose-phosphatc is formed when dried yeast 

• Biochem. Zfi(s., 1917, 84, 42; J.. 1918, “ISSa. 

• Woch. Bran., 1917, 34, «0. I.>7, la.l, 189: J., 1918, 161a. 

' Zfita., 1918, 86, 406; 1918, 318 a. 

> Biochem. Zeita., 1917, 70, 36 ; 80, 357 ; 81, 332 ; 83, 74,- 84, .3.>4 and 358; 
1918, 86, 329 ; 87, 129 ; 88, 36 ; 89, 360; d., 1917, 663, 901, 1106; 1918, 386 a. 
436a, 657a, 667a. 

" Z. Eltlirochem., 1918, 24, 173; J., 1918, 624a. 

• Com}4ca rend., 1918, 197, 208 ; J., 1918, 626a. 

• Z. pjjwiol. Chtni., 1918, 102, 186; J., 1918, 711a. 

» Z. p6ya/oi. CA«m., 1918, 102, 252; J., 1918, 711a. 
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containing 10-15% of moisture is used, and when the pro{)ortion of the 
yeast was large. * 

A valuable paper containing a siinuuary of the jiresent knowledge 
on proteoclastic enzymes and fhV results of extended research (esjwci- 
ally on the autolysis of tlried yeasts) was contributed by N. Ivanov.*” 
His results show that the proteoclastic enzymes of yeast consi.st of j>ro- 
tease (i)epsin) and ereptase. K. (J. IX-rnby ** showed that tryptase 
was also pre.sent in yeast. 

'I'. B. Robertson ** and H. L. Holzl)erg some years ago described 
a method for the purification of tryptase {tryjisin) by precipitating it 
from its solutions by means of safranine. The safraniiie precipitate 
was proteoclastically active. J. 'I'. Wood,** working on this subject, 
re|)eated this work, and from ordinary preparations of tryptase (Griib- 
ler's, Fairchilil's. etc.) obtained similar results. But with preparations 
of his own which were fairly free from albuminous matter no precipita¬ 
tion was produced by safranine, the active enzyme remaining in 
solution. It appears that ssitranine precipitates the protein substance 
present in tin? u.sual try[ita.se prej)arations, which, in its turn, carries 
down the tryjita.se witli it. If the jirccijiitate (esjiccially after drying) is 
washed with water the enzyme is gradually di.ssolvcd out agiyn, the 
precijiitate losing its activity. The jirotein is also partially rcdi.ssolved. 
The jirocess is thus useless as a means of purifying the enzyme. Wood, 
taking advantage of the fact that cellulose absorbs the itnjmre mixture 
of [irotcin and enzyme, and that after drying the colloidal (jirotein) 
jiortion adheres firmly to the jiajier, whereas the enzyme is very easily 
soluble, lias evolved a method of jnirification wliich jiromiscs to Ire very 
valuable in enzyme research. He de.scribes the method as follows : 
'■ Ordinary circles of Swedish filter jiajwr (.1. If. Munktell) 12J cm. 
diameter, urea 122 square cm., ash ()-00t>'J.5 grm., averaging in weight 
()'87 grm. air-dried, are soaked in the impure enzyme solution and dried 
quickly in a current of hot air. The average increase in weight is 
(H)51 grm. of added matter, or 0-41 mgrm. jier square inch. When 
such jiajicr is jilaced in water the enzyme dissolves quickly to a perfectly 
clear solution in a few ’minutes, whilst the colloidal matter with which 
it is associated adheres firmly to the jiajier. The solution is filtered after 

I. 5-20 minutes, by which time the whole of the enzyme matter is 
dissolved. If left for a longer tfime jirotcins begin to dissolve and the 
enzyme strength decreases.” When the safranine solution is added to 
enzyme solution jirepared in this way no jirecijiitate is produiwd anfl 
the enzyme activity is not reduced. 

0. Meyer ** has recently discovered the co-enzyme of yeast, which 

'* Biachem. J., 1918, 12, 106; J., 1918, 481a. For detailed abstract ace also 

J. Inat. Brewing, 1918, 24, 207. >• J., 1917, 1023. 

» J. Biol. Chem., 1907, 2, 317. Ibid., 1913, 14, 335. 

J., 1918, 313t. “ Z. pkgeiol. Chem., 1918, 101,' 106. 
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previously had only been detected in yeast extracts, in the juice of 
muscles and of Other tissues such as the liver. If yeast maceration 
juice, freed from the co-ferment by ultra-filtration, is treated with boiled 
muscle juice the fermenting power of the yeast juice is restored. Un¬ 
boiled muscle juice does not possess this property owing to the presence 
in it of a substance whicli destroys the zymase. In his former work on 
the oxygen-respiration of yeast maceration juice the author showed 
that this juice contained the “ enzyme ” which is non-dialysable and 
thermo-labile, and the “ respiration body ” which is dialysable and 
thermo-stable. He now finds that the respiration of the “ enzyme ” 
])ortion of the yeast juice is restored by the addition of boiled muscle 
juice, as by that of boiled yeast juice. On the other hand the respira¬ 
tion of muscle tissue lost on extracting the muscle tissue with water 
is restored to the extracjted tissue by the addition of boiled yeast juice 
as well as it is by that of boiled muscle juice. From his present work the 
author concludes that the co-enzyme of fermentation is, at least in 
part, identical with the respiration body of muscle tissue and of dead 
yeast, and thereby confirms the hypothesis that the earlier i)ha.ses of 
respiration and fermentation are closely related. 

H. 4'olin ’* has obtained a very active sucrase (invertase) solution by 
allowing a suspension of 25 gnus, of yeast in 150 c.e. of water to putrefy 
till it was acid to litmus, but neutral to methyl orange and p-rlitro- 
phenol, then shaking the suspension with kieselguhr and filtering. A 
clear solution of very great activity is obtained capable of inverting 
20 times its volume of 5% sucrose solution in an hour at 50° C. If 
shaken with a little toluene this solution will retain its activity for 
years. The same author and A. Chaudun by varying the [iroportions 
of sucrase and sucrose in the hydroly.si3 of sucrose have obtained results 
confirming Brown’s hypothesis of the formation of a compound 
lictwcen the sugar and the enzyme. 

Analysis. 

Nagendra Chandra Nag and Panna Lai dese^j'ibe “ a sim]>le and rapid 
method for the estimation of alcohol in spirituous liipiors,” for which 
they claim great accuracy and convenience, The method consists in 
treating a known quantity of the liquor in a glass tube graduated in 
tenths of a c.c. (or preferably finer) with an excess of anhydrous potas¬ 
sium carbonate, adding about 5-10% of water in case the percentage of 
alcoti^ is above 90. The mi.xture is then thoroughly shaken and allowed 
to settle (or preferably centrifuged), when it will separate into a lower 
layer of solid potassium carbonate, a middle layer of saturated pot¬ 
assium carbonate solution, and an upper layer of alcohol hydrate 

‘s BuU. Amoo. dim. Sticr,, 1918, SS, 84; 1918, SUa 

" Comptia rtni, 1918, 167, 338; 1918, 600 a. >• J.. 1918, 290T. 
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corresponding with the formula 4 C,H 50 H,H, 0 . Each c.c. of the 
aqueous jHitaasuim carbonate contains 0-(K1275 c.c. ,of alcohol. The 
alcohol hydrate has a specific gravity 0-819H at IS’fi"!.!. corresponding 
with 9l'01:% by volume, or 91 •07% by weight of absolute alcohol. The 
formula for calculating the percentage of ah'oliol by volume is ; Per- 
centege=[V + (cxO-()0275)J x[1-tt-OOIOOSft-l.'i-fi)] xO-79.36xn4-()6-f- 
\V, where V is vol. of alcohol hydrate in p.v., r vol. oi potassium car¬ 
bonate solution, Wthe weight of the sample taken ingrains, (HX)275the 
solubility of alcohol in the carbonate solution, O-OOlOtlfi the apparent 
coefficient of expansion of the alcohol hydrate, 0-793<) the siiccific gravity 
of absolute alcohol at 15-6' C'., and 94'OG the percentage of alcohol 
hydrate. The tests can be made on 5 c.c. of liipior, and if c is less 
than 2 c.c. that correction may bo disregarded. The results agree 
within about 0-02”;, 'of those found by the distillation process. 
Solids in solution do not affect the result, and the process is eipially 
applicable to methyl alcohol. 

N. Schoorl and A. Regenbogen ’* have very carefully re-determined 
the densities of mixtures of ethyl alcohol and water at Care¬ 

fully purified ahohol from various sources gave concordant values for 
specific gravity at 15= f° C.-^0-7936. The densities of the mixtures 
from this alcohol differ apprei'iably from those of the Dutch official 
tables ba.sed on Baumhauer's determinations (18(5(1), but agree very 
closelv with those of Osborne and MacKelvey,^ on which the U.S. 
Bureau of Standards tables are based. 

Continuing his work referred to previously,-' A. Bcichard finds 
the acid reaction to phenolphthalein in fre.shly harvested liarleys much 
greater than (sometimes double) that to litmus. During storage the 
former value gradually diminished and finally coincided with the latter. 
This is attributed to disappearance of amino-acids which are acid 
to phenolphthalein, but not to litmus. This disappearance has lieen 
noted by Schjerning and others as characteristic of the, “ aftcr-ri|)ening ” 
of barley, and the identity of the figures is a sign that the barley is 
thoroughly matured and fit for malting. In view of the taking over 
in 1918 by the Governihent of large quantities of stored barleys from 
the brewers, a standard rapid method of taking the moisture of such 
barley was needed. A Committcee of the Institute of Brewing devised 
such a method,^® which is known as “■ The Institute of Brewing method 
for the determination of the moisture content of barleys,” and is now 
generally adopted in England, ^ « 

For-the detectien or determination of minute traces of oxalic acid 

** Pme. K. Akad. WeUtueh. AmtUriam, 1918, 20, 831; J ■ 1018, :n8». 

" J., 1913, 303. 

“ Ann. Bepts., 1917, 2, 421. 

>* Z. gu. Brauie., 1918, 41,67, 66, 76, 83, 89 ; J., 1918, 623a. 

H /. /iMt Brtwing, 1018, 24^ 234; 1918, 623a, 
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in been), A. Ban ** lecommenda precipitation as calcium oxalate by 
means of a reagent made by mixing WX) c,.c. of 50% acetic acid con¬ 
taining 25 grms. of crystallised calcium chloride with 500 c.c. of 
saturated sodium acetate solution. •The results with beers of various 
types ranged from 8 to 01 mgrma. of calcium oxalate per litre. The 
oxalic acid is mainly derived from the hops, hut jmrtly also from the 
malt. 

U. Pratolongo in a long pajjcr gives the results of the investigation 
of 560 Italian wines examined foi; the purpose o/ arriving at a reliable 
means of discriminating between natural and adulterated wines, but 
finds that none of the rules based on the relation between alcohol con¬ 
tent and acidity hitherto suggested is satisfactory. He projKjses 
the division of Italian wines into two classes, Normal ” and " Ab¬ 
normal," and gives tables for the former showing permissible acidity 
for various alcohol contents. Kor " abnormal" wines (comprising 
about 10% of the whole) he considers a “declaration of origin” as 
essential, and that all others which do not conform to the " normal ” 
standards should be regarded as adulterated. In a later |>oper the 
same author describes a method for determining the watering of 
wine based on the fact that a natural wine forms a saturated solution 
of jiotassium bitart.rate and calcium tartrate. If a wine when treated 
with these two salts dissolves further quantities, the presence of water¬ 
ing is indicated. 

6 . de Astis,'*^ in a long and very detailed pa])er, gives the resvilt of 
a mass of work on the presence and determination of fixed organic 
acids, especially lactic acid, in 'I’uscan wines, and J. Laborde “■ gives 
elaborate parti<’ular8 for the determination and separation of lactic, 
succinic, and malic acids in wines, but readers must be referred to the 
originals or the fairly full abstracts in our Journal. 

For the detection of cider in wine P. Medinger and K. Michel ** 
recommend the addition to 15 c.c. of the wine of a few e.c. of concen¬ 
trated sodium nitrite solution. They state that pure wines give a 
bright yellow or yellowish-brown coloration, whereas if cider or ^lerry 
is present a dark brown colour is iiroducefl and a brownish-black 
precipitate 8C}>atates. F. Mach and M. Fischler,®" testing this process 
on genuine \vincs from the Baden district, declare it to be insensitive, 
and that a definite result could not .be obtained with less than 40% 
of cider. Certain genuine wines gave the dark reaction more markedly 
.*lv(w>-eider. 

•* Woch. Bran., 1918, SB, 31, 40. 45, 61, 57. 63. 70': J., 1018, 524a. 

« Situ. Spa. Agrar. Ital., 1917, 50, 315; J.. 1918, 276a. 

«• Siai. Spa. Agrar. Ital., 1918, 51, 56 ; J., 1918, 745a. 

•’ Annali Chim. Appl, 1918, 9, 165 i J., 1918, 699a 

« Comptea read., 1917, 165, 793; J., 1918, 36a. 

» Cl<nn.-Zeit., 1018, 4S, 230; J., 1918, 386a. 

M Ghtm.-Zeit., 1918, 42, 326 ; J., 1918, 481a. 
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Brewing and Brewing Materiai,'), 

With the great shortage of cereals fit for liuniaii foot!*, and of sugar, 
and with the consequent restriction of the use of these materials for 
brewing i)ur[>oses, it was but natural that the (jiiest for fresh brewing 
materials referred to in the report for 1917 should continue. 

So/y/Aum eu/jure or millet, a cereal of very wide geographical distribu¬ 
tion, occurring in different countries in mofe or less distinct variations, 
and variously designaterl as millet, great millet, Sudan millet, d ira,durra. 
doura, Kaffir corn, brodm corn, sorgho, and (luiiiea corn, has |)erhaps 
received the widest attention. Orown largely in Krance. .Morocco, and 
■Algeria, it has long been used as fodiler. and the giaiii (both home-grown 
and imported) has been used to .some extent by di.stillers in the same 
way as maize, but it has. recently also been tried, under stress of war 
l otiditions, by French brewers. From an important paper contribiiteil 
hv J. Raux it is clear that the results there have, on the whole, been 
successful. Attempts to use the finely ground raw grain in the mash 
tun were unsatisfactory as the conversion of th(> starch was very 
imperfect and the filtration was much imiraired. It is nece8.sary to 
cook the millet, and this is best done by using coarsely crushed seed under 
pre.ssure. The conversion is then easy, and the coar.se fibre aids, instead 
of iiiqiidrs, the filtration of the goods. Considerable quantities of the 
iliffcrent varieties of sorghum have been imported into Kngland, the 
amount in 1910 being over 20,0(Mt tons. At the instigation of the 
Im|M.‘rial Institute, which was able to put about (1 tons of Sudan dura 
at their dispo.sal. L. Briant and H. Harman have made very extended 
ex))eriment8 with this material on a practical scale. The iSudaii 
■■ Falerita " dura, which forms the staple article of food in the Sudan, 
grows to a height of C-10 feet, flowers twice in the year, in May and 
October, and bears a large inflore.scence carrying small round seeds 
about ! inch in diameter. The testa is fairly hard and brittle, and the 
interior white and floury. Malting ex|>erimcnfs gave a fairly tender 
malt showing good diastatic power and flavour, but the extract is 
extraordinarily low (abou^ 30 lb. |)er quarter of 336 lb.). Roasted 
dura, both after malting and raw, gave good results as to flavour, 
l olour, and extract as compared with roasted barley, though the advan¬ 
tage of malting before roasting was too .slight to make malting worth 
while. 

UoantFil RoaMN-d RoasU'd 

after malting. raw. barley. 

Extract per 336 lb. 83*5 lb. 87*0 lb. 

Colour, 0-2% sol. in*l in. cell (Lovibond) 25'’ 27“ 30“ 

Practical porter brewings were made with the roasted raw dura 

** Brasterte ei Maltfrie, 1918, 7, 372 ; 1918, 317a. 

*’ J. hut, Brncing, 1918, 24, 200; J., 1918, 15238. See also B«l/. Imp. Insl., 

1913, 11, 33. 
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side by side with normal porter brewings, the only difCeience being that 
the 10% of roasted barley normally ukc<1 in the grist was replaced by 
7% of roasted dura. The [wrter brewed with the dura was better in 
colour than that with the barley, ‘and the flavour, general characteris¬ 
tics, and palate fullness was in no way inferior. 

Flaked dura was made on a practical scale with satisfactory results, 
the yield being 80% with 10% of meal as good cattle-food by-product. 
The flakes gave an extract of ObO lb. per 336 lb. Similar practical 
trials of making glucose were carriod out with/airly satisfactory results, 
though tlu! conversion was slow and difH<ult. The product was of 
the malto-<lextrin type, and gave sati.sfactory results when used in the 
brewing of bitter and mild ales. The authors state: “ We think, if 
sufficient quantity of dura is obtainable at a suitable price, it can be 
quite successfully employed in the manufacture of roasted grain as a 
substitute for roasted barley, as flakes, or as sugar of malto-dextrin 
type.” 

In connection with the use of raw ciweals containing considerable 
(piantities of oil and of proteins, it is necessary, however, to bear in 
mind the warning given by Driesbach, and refcrrcil to in a previous 
report,as to the dangers to be guarded against, and to the liability 
of such materials to go musty on keeping if at all damp. 

The Dcfrcn process,’* which forms the subject of several U.S. patents, 
consists in subjecting suitable material containing starch and proteins 
to controlled conversion by acid and fermenting the wort obtained. 
.\ny materials contaiTung starch and protein may be used, whether of 
cereal or other origin. The materials, either raw or subjected to partial 
caramelisation, are finely divided, mixed with acidulated water, and 
converted by heating under pressure at 152“’ C., the conversion being 
controlled by observations of the optical rotation and stopped at the 
desired point. The converted ini.xturc is only neutralised to an acidity 
of 0'1-0'2%, so as not to coagulate the dissolved proteins, and may 
then be fermented direct, or a portion (say 10%) may be first concen¬ 
trated, iiartially caramelised, and re-introduced into the main wort. 
(lOod flavour and palate fullness are claiufed for the resulting beers, 
the types of which may he varied by controlling the conversions. H. 
Boulard ” has taken out a patent on sindlar lines, using Mucor 
lioidard as the saccharifying agent, but the number and complicated 
nature of the stages of his process, and the introduction of a second 
of vegetable culture, seem seriously to detract from the advan¬ 
tages claimed, • 

The number of papers on brewing technique in 1918 were not so 

“ ilnn, Brpt*., 1917, 2, 434, 

*• IFeilern Brewer, 1018, 50; J. Inst. Brewing. 1018, 191 and 282; see J., 
1017, 1069, 

•• 1^, Pat, 110833 i J., 1918, 7784, 
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numerous as those noticed in the Rcjwjrt for 1917, but the unpublished 
experiments were continued with satisfactory results.. 15y careful 

selection of griftts, attention to ma.shing heats, degree of attenuation, 
and general conditions, great improvehrent in Havour, and even in palate 
fullness, has been obtained over those beers of like gravity made 
in the early days of restriction, or in pre-war times. The greater use 
of the mash filter and the claim that by this means a softer palate 
flavour can be obtained should also be noted. Windisch, however, 
still ntaintains his view that a high pro;)ortiou of alcohol as <'umparcd 
to residual ntatter is the most important cause of ])alute fullness. 

.Vn important paper on “ A Belgian mashing system suitable for 
light beers ” was read in May, 1918, before the Institute of Brewing, by 
G. M. Johnson.®® Very briefly the process may be described as initial 
mashing at 1('X)'’-11()'’F., a “ peptonisation ” or “ protein rest ” at 
that temperature for 30-15 minutes (by which some of tln^ juoteins 
arc degrade«l and made soluble), raising of the temperature by underlet 
liipior to 120"-125“ K., a further short rest, and subsequent sacchari¬ 
fication in stages at higher temperatures of about 158° and 165°, so 
as to get a dextrinous wort containing a large proiiortion of ])roteins. 
The author claims for fight beers so made, full and pleasant flavour 
and good stability. The paper should be read by all oi)orative 
brewers as it contains a great deal of suggestive matter which cannot 
be absti.scted in the limited s])ace of this report. 

(,'. S. Ash has jiublished a more detailed account of his tannic acid 
process of rendering light beers more stable, referred to in a ])r<‘vious 
report.®" II. F. K. Hulton has described the process followed by 
him.self and J. L. Baker for tracing infection in the brewery by not only 
forcing samples of the wort taken at all stages of brewing, but also 
by taking duplicates of the samples before pitching ami infecting one 
of each set with a pure culture of yeast, before forcing it. IX. Krum- 
haar “ points out that when diluting war beers with unboiled waters 
containing considerable quantities of alkaline-earth carlxmates, it is 
desirable to decarbonate such waters, e3pe< ially if the character of the 
beer depends on lactic aciH (see also Annual Reports, 1917, 2, 427). 

•A Rippel and H. Zike,s *- have both studied the eficct of atmo¬ 
spheric pressuri! on the evolution of carbon dioxide during fermenta¬ 
tion. and find that le.s.sene<l pressure is accompanieil by increased loss of 
gas. p. Petit 1® warns brewers not to neglect infection of worts with 

hut. limrimj, 1918, 24, g;i7 : ./., 1918, 778 a. 

H'cAlcra Jirewfr, 1918, 60, 9.3 ; ./. hut. Brtwinff, 1918, 24, 22.4, 

Ann. Rtpts., 1917, 2, 430. 

” J. hut. Brewing, 1918, 24, 208 ; J., 1918, 779a. 

« Woch. Brau., 1918, 35, 151 ; J., 1918, 770a. 

•' Centrum. Bakt., 1917, ii, 47, 225 ; J.. 1918, 318a. 

“ Allg. Z. Bierbrau. u. Malzfabr., 1917, 88, 229 ; J., 1918, 318a. 

» Bratuerie el MaUetie, 1917 , 7 , 273 ; J., 1918 , 2558 , 
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boot, lermo, which frequently occurs in tlie suininer from contact with 
unclean vessels or germ-laden air. Although the vigorous action of 
the yeast during fermentation destroys these bacteria, their action is 
often among the causes of trouble liuch as stench, haze, etc. P. Lindner 
points out one cause of haze in thin l)eors as the ))resence of oxygen in 
some of the carbon dioxide used for carbonating. The oxygen stimu¬ 
lates the development of wild yeasts. li> the same way in bottled 
beers, where the bottles are not < onipletely filled, the air present may 
cause haze.'’'* In (lerman low-gravity Iwers "iron-sickness” has 
caused some trouble. This appears first as a greenish tint wliich 
gradually darkens and gives an inky apj)earance and taste to the beer. 
It is particularly troublesome in very thin beers,**’ some of the gravities 
apparently being as low as lOOt". The. iron nuiy sometimes be intro¬ 
duced in the diluting water, or may be taken uji by these, thin beers 
from contact with iron vessels, etc. The iron in the ferrous state first 
forms a colourless compound with the tannin, but this gradually 
Itecomes oxidi.se<l. In an acid beer colour does not develop, but in 
the very tliiti beers of very low acidity it docs. Similar iron-sickness 
has been observed in wine, and in that case was cured by adding a little 
mpre tivnnin and thoroughly aerating. In this way the darker insoluble 
product was formed which gradually sub.sided, and the wine was finallj 
clarified with gelatin. This treatment is less applicable with beers as 
they are generally carbonate<l l)efore the malady a|)|H‘ars. Windisch 
describes treatments applicable in some- cases. Hut it is most important 
with beers of this low gravity to be particularly careful in a.sccrtaining 
that the water used for diluting is absolutely free from iron, and that 
contact of the beer with iron is avoided. The.so results are also practi¬ 
cally confirmed by F. Schonfeld.*’ 

The red coloration sometimes produced when boiling wort with ho))s 
has been investigated by H. Krumhaar,'** and also by A. Hau,** both 
of whom confirm the view generally held that it is caused by the action 
of calcium or magnesium bicarbonate or of sodium carbonate in the 
brewing liquor. 

F. M. Maynard has contributed a scAes of interesting articles on 
lager-beer brewing, and R. Schlichting ** described before the U.S. 
Master Brewers' A.s.sociation what he considers to be the best way 
of brewing the new regulation beers of less than 2J% alcohol {5-6% 
proof spirit) content. 

Woch Brau., 1918, 35, 226: J.. 1919, 87a. 

“ H. Wm, Z. get. Bravw., 1917, 40, 249 ; J., 1918, 219a. 

»« W. Windisoh, IVoc*. Brou., 1918, 36, 69, 95, 109, 153 ; J., 1918, 779a 
*’ Z. ges. Braau)., 1918, 41, 219 ; J., Inul, Brewing, 1910, !S, 81. 

“ Woeh. Brau., 1918, 36, 25; J., 1918, 323a. 

«• IMd., 1918, 36, 73, 79, 90; J., 1918, 526a. 

» brewers' J., 1618, 342, 382, 415; 1919, 34. etc. 


“ J., 1918, 624a. 
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Xon-Alcoholk " Beveraqes. 

In fenueutetl beverages falling lielow the Kiiglish excisable limit of 
2% proof spirit -so-called " non-alcoholic Iwcrs " Itefore the terms beer 
and ale were restricted by the Control* Board to fernientc<l malt liquors 
of over 1010 original gravity much work has been done and much im¬ 
provement made. During the period of great shortage even of “ war 
beers " these beverages found ready consumera, and some of them proved 
(piite presentable product-s, though they lack the characteristic flavour 
and palate fullness of bes'rs. An interesting rejiort on this tyiie of 
Is'vcrage issued by the Kentucky Agricultural Kxperimenlal Station'** 
should Ire mentioned, as also A. Hadley's patent'** for |)reparing such 
a beverage of original gravity 1016. 

• Yeasl. 

With the further lowering of the minimum original gravity of war 
lieers the difficulty referred to in the 1917 Kej)ort of keeping up the 
<piality of the yeast out-crop naturally became accentuated. To 
meet this to .some extent the Excise allowed the brewing of a beer oven 
above the maximum gravity and its subsequent breaking down with 
water or very light beer. The difficulty was also met on the lines 
indicated previously.** In this regard the work of K. Schdnfeld add 
H. Krumhaar,** and of F. Schdnfeld and >1. Korn,*'* on the stimulation 
of maltase. and zymase activity in yeasts by mono-pot^vssiuni j)hosphote 
and othe) substances is of interest. F. Scliiinfeld and ('. (.Joslich ** 
record the diminution in size of the yeast cells grown in the very light 
(rerman beers of about 1012 and under. T. Bokorny ** in a paijer on 
reproduction of yeast states that generally during fermentation, if 
the amount of yeast pre.sent is large, fermentation proceeds quickly 
and little sugar is as,similated, i,c, little fresh yeast is formed, and vice 
ivrsn. He therefore suggests that in fermenting the very light beers 
I'v employing a small quantity of pitching yeast slower fermentation 
would result with a larger development of fresh yeast. In some experi¬ 
ments he obtained fresh yeast to the amount of W/„ of the weight of 
the sugar decomposed, L, Jandet ** confirms Bokorny’s results, and 
c(in,siders that fermenting power must be considered as a function of 
I he plant power, as measured by the amount of sugar consumed by 
unit quantity of yeast for its plant life, and the zymase jarwer as 
measured by the sugar consumed by unit <juantity of yeast in accom¬ 
plishing its zymatic function, 

“ BvU., 1915, 65 ; J., 1918, 276a, 

“ Eng, Pat, 113560; J., 1918, 220a, “ Ann, RepU., 1917, 2, 435, 

“ Woch. Brau., 1917, 84, 60, 167, 166, and 189; J., 1918, 161a, 

•'* Ibid., 1918, 86, 129; J., 1918, 779a. 

Ibid., 1918, 86, 163; J., 1918, 779a. 

“ Ibid., 1017, 84, 269; J., 1918, 162a. 

** Oomptu rend., 1918, 166 , 910; J., 1918, 436a. 
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A. Slator,*“ in an important paper, deacribea a method of meaauting 
rates of grov.th of yeast by direct observation under the miero8CO))e 
at constant tcni|jeialure 'I'lic generation times of individual cells 
growing ill malt wort at vary within limits which are 10 minutes 

on cither side of the average time of 73 minutes. With old yeast 
introduced into a fresh wort no growth occurs for a time (lag- 
phase), and then the, eells grow at the, normal rate. Little oi no lag 
occurs in yeast grown from spores. Oxygen is necessary for yeast 
growth, but the cells, in absepi c of dissolved oxygen, can utilise sonic 
of that chemically combined in the wort. Carbon dioxide inhibits 
growth. 

11. W. Andersehou, W. Lambshead, W. Lambshead, jun., and J. M. 
llamsay claim to mahe brewers’ yeast suitable for bakers by treating 
it first with a solution of borax and an alkali carbonate, and subse- 
(jucntly with a solution of alkali carbonate alone. 

If. lioashas stiidieil the action of arsenic on yeast, but finds the 
tsixic action vary very greatly according to conditions, an initial inhibi¬ 
tion in a medium containing nitrogenous nutrient being sometimes 
transformed after some hours to a stimulating action.*’ 

,.f. (k Drummond'" has proved the presence of water-soluble vita- 
mines in dried yeast and yeast extract (marmitc), confirming A. Seidell."'’ 
Neither alcohol nor ether extracted this vitamine. No similar vitamine 
could be obtained from meat extrai^t. The, jiaper is a long and valuable 
one. This work further proves the great value of yeast as a food- 
stull for man and animals. For human consumption the bitter con¬ 
stituents must be removed, but when it is mixed in their fodder animals 
take the simple dried yeast readily with exceedingly good results. 

D. Emmet and L. H. McKim*® obtained the same vitamine from 
an autolvsed yeast filtrate by adsorption by Lloyd’s reagent (a special 
form of fuller's earth), or by ordinary finely ground fuller’s earth. 
K. Sugiura,"’ by extracting dried yeast with 6% salt solution and sub¬ 
jecting this extract in a collodion bag to air dialysis,"* obtained the 
vitamine in crystalline form. The' jihysiological activity of both of 
these products was demonstrated by their* ]iowcr of curing polyneuritis 
in pigeons. On the other hand it is curious to note that A. Harden 
and S. S. Zilva ®* failed to find the antineuritic or antiscorbutic vitamine 
in beer or malt. 

, !" Biochem. J., 1918, 12, 248; J., 1018, 746a. 

Eng. Pat. 117660; J., 1918, 600a. 

•* Z. Oarungt-Phyaiol., 1917, 6, 1; J., 1918, 218a. 

See also Harden and Yoiuig, J., 1011, 705. 

•* Biochan. J., 1017, 11, 255: J., 1918, 134a. « J., 197, 562. 

•• J. Biol. Chan., 1917, 82, 409; J., 1918, 105a, 

•’ Ibid., 1918, 88, 191; J., 1918, 748a. '• Kober, J., 1917, 1038. 

•• J. /«<(. Brewing, 1918, 24, 107; J., 1918, 624a. 
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Hops. 

E. S. Salmon has oontinupd hi.s vahiable rosonrohos onMip cultivation 
of hops and tlie production of new variotics. Ilis " Kcport ou tlic Trial 
of New Varieties of Hops at East. Mailing Fruit. Itcscarch Station. 1017," 
issued by the Wye Agricultural College, suiumari.ses much of his work 
up to the end of 1917, and is an imimrtant addition to our knowledge. 
He has also described two varieties imiuhno to mildew whicl; he had 
reared as seedlings in 1914 amongst about seventy .seedlings of wild hop 
from Italy. The remaihder of the secAlliugs were very susceptible to 
mildew. These two plants, one of which proved to be male anil the 
other female, have developed well and maintained their immunity. 

.1. Schmidt.” continuing his researches on hops, iu Carlsberg, has 
published three papers. The first relates to the distribution of the wild 
hop in Denmark. In the second he describes the lesult of cross-fertilisa¬ 
tion between a female European hop plant and an ,\merican male |)lant. 
.Mthough the .\merican male plant has itself no aroma (the aroma being 
lonfined to the female plant), it can transmit the typical American 
aroma to the oilspring of the cross-breeding. The investigations detailed 
in his third paper relate to the number of teeth in the margin of the hop 
leaf and show that, though this is to a considerable e.xtent affected by 
environment, there are, yet certain characteristics in this respect shown 
by the different clones. 

An iiAeresting discussion on the shortage of hops was held by the 
f.ondon Section of the Institute of Brewingin June 1918, and in 
this relation it may Ije well to notice the claim put forward by (i. II. 
Benjamin that by careful drying of hops first at 120“ F. for 1-3 hours, 
then at 140°-165° F. for 2-5 hours, and finally, if necessary, at 170° 
F. for J-1 hour, they may be got into a condition in which they may be 
stored indefinitely without deterioration. 

Attention has been called to Baker and Hulton's paper on dried 
hops, but in view of the importance of cattle feed at the present time, 
it may be advisable to give the chemical analysis of such dried hops. 
These authors found the average composition : Moisture 4-8%, ash 
7-4%, matter soluble in ether (resins and trace of fat) 9%, proteins 
22%, crude fibre 21-5%, pentosans 13%, and assimilable carbohydrates 
35-3%. Calories per lb. 1062. Mi,\ed with a material containing 
the necessary fat, dried hops shoulcl be a very valuable constituent of 
cattle food. 

’• J. Agric. Sci., 1917, 8, 466 ; J. Insl. Brewing, 1018, 32. 

’* Campke rend. Trav. GarUberg, 1917, 11, 314 and 330 ; 1918, 14, 1 ; J. InM. 
Brew., 1918, 276, 276. 

/nat Brewing, 1918, 261. 

’• Weetern Brewer, 1917, 49, 92 ; J. Inet. Brewing, 1918, 33. 

’* Ann. RepU., 1917, 2, 440. 
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Barlev. 

A very imiJortanl. monogTai)h on “ The Identification ol Varieties of 
Barley,” by H. V. Jlarlan,’* has been issued by the U.S. Dejiartmcnt of 
Agriculture, which, though primarily dealing with varieties grown in 
America, is of great interest to the Knglish brewer and maltster. 

l/'liKi, Kco.nomv. 

Early in 1918, owing to the heavy demands of our Allies on our coal 
supplies, the brewing industry, in common wrth other industries and 
with the private consumer, was called upon by the Government for 
drastic mluction in its fuel consumption, a reduction of at least 25% 
lieing indicated as necessary, and regular returns of coal consumption 
at breweries was ordered. In tSc|itember the.Coal Controller said that 
the reduction etiected had only been about 10%, and concentration 
of breweries was threatened nnleas this was largely inereased. A special 
meeting of the Institute of Brewing was calleil for Oetolicr 7 ’• to discuss 
the whole subject. At that meeting it was stated that the average 
(reduced) consumption for August was 70 lb. of coal per bulk barrel 
of beer brewed, whilst some brewers claimed to be working at a con- 
sumjition of .13 lb. per barrel.* A strong advisory " Committee of Fuel 
Economy ” was appointed by the meeting to work in conjunction 
with the Coal Controller, and to help individual brewers in their 
endeavours to economise, on which Committee the Coal Controller 
was represented by his expert adviser. A. W. A. Chivers. This Com¬ 
mittee got to work at once, and on October 18 issued a very valuable 
“ Memorandum,” ” containing detailed suggestions as to where and 
how fuel economies could be effected in the brewery, and this memoran¬ 
dum was sent to every brewer in the kingdom. A special meeting of 
the Midland Counties Section of the Institute of Brewing was held 
on October 24, at which a valuable discussion on this subject took place, 
and on December 9, at a meeting of the London Section of the Institute, 
Mr. Chivers ’* gave a very able address on Coal “ Economy,” which again 
was followed by a very valuable discussion. In the course of this 
discussion ]j. C. Harvey called attention to the use in America of pulver¬ 
ised coal for boiler furnaces, by which saving up to 36%, and even more, 
is claimed. As a result of this action of the Institute of Brewing much 
good work was done, and large econ'omies in fuel consumption effected. 

, _ TS ff .V Agric., BuU. 622. For fuU abstract see J. inst Bremag, 1619, 
31, or Brmera' J., 1918, 277, 310, 340. . 

’• J. Jtut. Brewing, 1918, 84, 297. 

* In connection with the great discrepancy of these figures, allowance must 
be made for the character of the coal used. In the case of the brewery showing 
the lowest figures high quality washed Welsh nuts were exclusively used, whereas 
in breweries less favourablv situated mueh lower quality coal had to be employed. 

" J.Jnat. Bnwitig, 1918, 84, 286. ’• lUd., 306. ” Ibid., 1619, 88, 1. 
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A useful series of fourteen uiontlily articles on ‘‘ Heat Economy ” 
were contributed to the Brewers' Journal by F. M. M«ynard*® during 
1917 and 1918. 

Reference should also be made to' the work of H. C. Porter and F. K. 
Ovitz ** on the, loss in value of coal by storage, and the remarks of 
(!. 0. Jones tliereon.*- 

.\ll these actions have been very liel))ful to brewers, and it ha-i become 
apparent that in the majority of breweries the coal con.sumption jier 
barrel of beer brewed*was much hi.eher than it slmuld have been. 
Some of the economies ell'eeted have been of a temporary character, 
permis.sible only under war conditions of e.vtra light beers for cpiick 
consumption, but many of them have been iiermanent, due to more 
efiicient and .scientilic working, and these latter savings have sometimes 
been very large indeed. Thus, though the, |)eriod of the war has b(*en 
a time of 8tre.ss and strain for the brewer, it has by compelling him to 
give a closer and more scientific study to his proces.ses and modes of 
work put him in a position of much greater strength when more 
normal conditions return. 


DlSTIttlN'd. , 

The distilling industry has played an important part during the war. 
Two organic solvents, alcohol and acetone, were absolute necessities 
in the manufacture of high explosives and other munitions. The 
usual sources of indirstrial alcohol soon |)roved entirely inadeipiate, 
but a large, numlier of distilleries in the I'nited Kingdom were making 
large quantities of alcohol in the form of whisky which only required 
distillation in the p.atent still to make silent spirit, from which 
alcohol of the necessary strength could be easily prepared. As a result 
whisky making was stoiqied. and all the output of alcohol from 
the di.stilleries was diverted to the Munitions Department. Ne.vt the 
supply from pre-war sources of the almost more important solvent 
acetone, proved equally inadequate. New plant was erected, but still 
mote acetone was required, and the Munitions Dej)artment decided to 
start the Fernbach fermentation process as an auxiliary source of 
supply, and some of the distilleries were taken over and altered for the 
requirements of this process. It may be mentioned here that in 1915 
Weizmann, of Manchester, isolated a more suitable ferment than 
that first used. This, which he termed By, is capable of attacking and 
fermenting substrates, such as maize or rice, and yielding a mixture of 
butyl alcohol and acetone in the relative jjroiwrtions of 2 to 1. Output 
on a manufacturing scale had just commenced at the home distilleries 

“ BreuKra' J., 1917, 343, 380, 418, 405, 500, and 1918, 33, 70, 111, 137, 178, 
217. 246, 276, 312. 

•* U.a. Bur. Mima BuU. 136 j J., 1918, 616a. •• J., 1919, 
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converted for the purpose when the great shortage of maize necessitated 
the abandonment of operations. In Canada a large distillery had also 
been converted, and there very large quantities of acetone were success¬ 
fully made, which greatly cased the situation. From a commercial 
point of view this process could hardly become economically practicable, 
unless uses couhl be. found for the large quantities of butyl alcohol 
simultaneously produced. 

Though perhaps not strictly coming under the heading of distilling, 
mention may be made here of the great advanws which have recently 
been made in the production of many organic acids by the fermentation 
of solutions of various carbohydrates by specific ferments. Already 
the juoduction of lactic acid is commercially carried out in this way, 
and exj)eriments have shown the possibility of the similar production 
of fumaric and citric acids. In the case of citric acid, where the demand 
is very large and the cost of the natural product is very high, it is 
almost certain that the fermentation method of productioti will become, 
before long, a commercial process. 

Here, as in the brewing industry, the normal raw materials consisted 
largely of cereals suitable for human food, with the result that restriction 
of their use took place. As a natural result distillers sought for new 
substitutes, and a large number of the papers which have apjiearcd 
deal with trials with such substitutes. Amongst these substitutes were 
low or waste molasses,*’ the vinasses therefrom being used as fertilisers ; 
sotol,*’ a ])lant growing abundantly in Mc-vieo and yielding 18-25 
gallons of spirit per ton ; AnphoiM ivmoKiis (porazzo),*® a tuberous 
weed growing abundantly in Italy; sizal** waste after the fibre has 
been extracted. A number of trials to obtain alcohol by fermentation 
from wood-jmlp liquors and wood wastes have been made. The use 
of moulds {Mucor hoidiinl etc.) in the saccharifying of distillers’ 
mashes apiwjars to have made a good deal of progre.ss, and to be 
practised in a number of distilleries. 

A. Jonscher ®* has examined a number of French and German wine 
distillates, and finds that the French are much nearer in composition 
to the German than they were formerly.' Of 26 German cognacs 
examined only 5 contained more than 100 mgrras. of higher alcohols 
per 100 c.c., the remainder varying between 20 and 80. The French 
cognacs used to contain 150-300 mgrms. of fusel oil per 100 c.c., but 
now rarely exceed 80 mgrms. 

E. Gaffe, Z. angew. Chcin.^ 1918, 31, 3 ami 6; J., 1918, 481a; also H. C. 
BrUl and L. W. Thurlow, Philippine J. Set., 1917, ISA, 267 ; J., 1918, 318a. 

•• U.S. Com. Bep., May 2, 1918; J., 1918, 282r, 390r. 

■“ Annul. d^Ingegn. e d'Archil., April, 1918; J., 1918, 263r. 

•» Tropical Life, 1917,18, 165 ; J., 1918, 667a. 

s’ U.S. Pat. 1266657; J., 1918, 601; Eng. Pat. 102945; J., 1918, 626a. 

» Z. 'dffena. Chem., 1918, 24, 25; J., 1918, 34Sa. 
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Methyl Alcohol. 

Methyl alcohol is now coming into great prorainehco as a valuable 
solvent in industrial processes, and attempts arc being made to get 
(lermission for its unrestricted imlustrial use in the undenat\ired con¬ 
dition. A “ Methyl Alcohol Committee " lias been appointed by 
the Association of British Chemical Manufacturers, and one of the 
arguments brought forward in proof thilt denaturing is not necessary 
is the fact of its known toxicity, which would itself prevent any 
tendency for illicit dVinking. A vduable paper on the importance 
of the industrial uses of methyl and a review of the jiublished 
data as to its toxicity was given by T. D. Morson.”'* Details of six 
fatal cases of poisoning by methyl alcohol were also given by A. O. 
Gettler anil A. V. St. fieorge.®^ In his paper Morson points out the 
great im[)ortance of methyl alcohol in chemical manufactures, instanc¬ 
ing especially the manufacture of dyestuffs, medicinal chemicals, 
formaldehyde, and photographic chemicals, and claims for it the right 
to be considered a “ key " chemical, lie ipiotes from the report of the 
Departmental (.'ommittee on Industrial Alcohol (1905) the statement : 
“ Methyl alcohol does not fall within the charge to spirit duty in Ger¬ 
many and may be used freely for industrial purjioses without iwntrol 
by the revenue authorities.” Its clas.sification by the Customs and 
Kxcise as “ plain spirits ” and consequent subjection to the same rates 
of dutv a.s ethyl alcohol could only be. justified by the, assumption that 
it was potable, and the proofs of its absolute toxicity render its reten¬ 
tion as an excisable article absolutely unjustifiable. 


WlNK.S. 

Much of the work on wines |)ublishcd in 1!)18 was in connection 
with detecting adulteration, and has been referred to already (p. 408). 

Mensio has experimented on the use of pre,|)arations of sulphur 
dioxide, some containing also phosphoric acid and ammonia, during 
the making of wine in order to neutralise the harmful effect of grajies 
damaged by mould etc, amongst those being used. He found that 
the use of sulphur dioxide in any form was advantageous, the wines 
being brighter, that the best form in which to use it seemed to be as 
metabisulphite, and that the addition of phosphoric acid and ammonia 
was unnecessary. P. A. Sannino found that calcium sulphite may bo 
substituted for potas.sium metabisulphite, which, owing to the potash 
famine, was so difficult to obtain during the war. By the so^fatled 
“ plastering ” of Wines (i.e. the addition of calcium sulphate to the 

•• J., 1918, 257k. •• J., 1918, 26t. 

•* Anur. J. Pharm., 1918, 90, 280; J., 1918, .818a. 

•* Siaz. Sperim. Agrar. 1917, 50f 300; »/., 1918, 102 a. 

** Revista VUicoU., 1917, 23, 330; J., 1918, 103Aa 
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muat to precipitate some of the organic acids, and so prevent the ten¬ 
dency to turbidity on keeping or rise in temjierature) slight increase 
of acidity is produced. Chancel’s view of this reaction, 2C,HjKO, + 
CaS04=C,H,Ca0,+ C4H,0,+ KjSO„ is generally accepted. A. Born- 
traeger** has carried on practical experiments in three successive 
years with white Catalancsca grapes both with and without addition 
of pure calcium sulphate. In all cases the acidity was slightly increased 
in the plastered wine, but not to the full e](tent indicated by the equation 
as calculated by the amount of sRlphate present He considers, how¬ 
ever, that the discrepancy was due, in part at lca,st, to the presence of 
unaltered calcium sulphate, and .suggests other contributory causes. 
J. Laborde has carried out researches on the fixed acids in wine. 
In sound red and white wines he has found the following acids, the 
quantities given being gnus, jicr litre: lactic; acid l'06 -l-96, succinic 
acid 0'61-0'7.5, malic acid 0'45-2-86, and tartaric acid 1-66-2-88. 
In two Algerian wines citric acid was found to the extent of 1 and 1-5 
grms., but the author considers that this had probably been added. 
In sick wines the fixed acidity was generally reduced and the volatile 
acidity increa.sed. 0. de Astis'"’ in a long and intcre.sting paper gives 
the rcisults of the c.xamination of a large number of Tuscan wines in 
the same direction. He finds the total fixed and volatile acids as 
equivalent to 1-8-4-2 grms. of tartaric acid acidity per litre, whilst 
of these the lactic acid is equivalent to 0'45-l'7, the succinic to l-O- 
1-7, and the volatile acids to 0-7-1-8. The proportion of lactic acid is 
generally high in new Tuscan wines. W. 1. Baragiola points out that 
the addition of potassium tartrate to wines to reduce the acidity®* 
may alter the relation between the quantities of total tartaric acid and 
non-volatile acids pre.sent in normal wines, and so render impossible 
the detection of added water. 

E. Kayscr considers that the disease of “ bitterness ” in wine is 
due to the reduction in the fi.xed acids and total tartaric acid, but not 
of the volatile acids and the production of more esters, especially 
butyric ester; and he also finds an increase in the amount of ammonia. 
Investigating the malady of “ white easse,” L. Moreau and B. Vinet'”* 
conclude that it is brought about by the presence of iron and phosphoric 
acid. Free tartaric acid favours the disease, de-acidified wines being 
generally immune. The malady may be prevented by the addition 
of 1 grm. (in some cases by 0-5 grm.) of citric acid per litre, or by 

~~t*~aiorn. VUkolo Ital, 1917, 412 ; J., 1918,102*. 

»• CotnptM rend., 1017, 166, 793, 1017 j Ann. Chim. Analyt., 1918, 28, 127 ( 
J., 1918, 30*, 68*. 481*. 

•• Annali Chim. Appl., 1918, 9, 166; J., 1918, 699*. 

” Schweiz. Vcr. anal. Chem., May, 1918; J., 1918, 779*. 

'' See Paul, Ann. Repta., 1917, 2, 443. 

•• Rev. menu., 1917, 47, 70; J., 1918, 68*. 

“• Bud. Soc. Agrie. France, 1917, 267, 292 i J., 1918,189*. 
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treating “ green ” wines with de-acidifying agents. The presence of 
tannin jterceptibly aggravates the {iisease, producing'a bluish colour. 

Bandna Must. 

A must obtained by extracting the banana (both pulp and skin) was 
found by R. Perratti and V. Riviera to contain four organisms:, 
a Sacch. musae, a variety of Oospora Inctis, a Mycodcrma. and a 
special bacterium. On fermentation of this must a slightly alcoholic 
liquid was obtained ot good colour, and of attractive character, with 
the agreeable aroma of the fruit. 

ViNKfiAK. 

V. A. .Mitchell points out that the origin generally given in the 
textbooks of the trade numbers 16, 18, 20, 22, and 24, by which vinegars 
are sold (i.c. that they indicate the strength of the vinegar), is incor¬ 
rect. The true origin appears to be that they originally referred to the 
price per gallon at which they were sold, and not to their acetic, strength, 
and that in fact the same number of different makes varied in strength. 
Thus No. 16 vinegar sold by different makers varies between 3-6 aijfl 5%, 
and No. 24 between 5-2 and 6%. 

There, is one, interesting effect of war comlitions on the vinegar in¬ 
dustry which deserves mention. Owing to the recent great restriction 
in the use of the, cereals used in the production of vinegar the, quantity 
made was much below the demand, and the vinegar was sent into the 
trade new, instead of being .stored for some time to clarify. As a result 
it still contained bacteria which, when it was kept in a warm place, 
destroyed some of the aceths acid, and consequently of its strength, 
cau.sing complaints that the right strength had not been siipplied. 

Staz. Sperim. Agrar, Itai., 1917, 60, 433 ; ./., 1918, 524a. 

>«* J., 1918, 148b. 
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FERMENTATION INDUSTRIES—1919. 

By At)AM Tait AX]) Loui.s Fletciikr, 

Chemists, Messrs. IVni. Yimm/er and Co., Ijd., Rre.mrs, Ediulnin/h. 

Trratin(i tlic subject of fernientution generally there are no startling 
discoveries to record during the period under review. The production 
of glycerol by fermentation methods is perhaps the most striking feature. 
This, however, can hardly be viewed in the light of a discovery, but 
credit must be given for the adaptation of the process to war needs 
and for the modili<!ation8 which have produced siK^h e.xeellent results. 
; It is noteworthy that much has been published relating to the 
utilisation of by-products and waste in different branches of the fer¬ 
mentation industry. The need for avoidance of loss was strongly 
cin))ha8iaed during the war, and the experience gained during that 
time ought to lead to the application of similar ideas to purely peace¬ 
time industries. 

With regard to brewing, the restrictions enforced during the war 
have recently been relaxed to the extent that brewers are now allowed 
unrestricted output ])rovided the amraije. gravity of the beer does not 
exceed 1044 for homo consumption- -with the customary special 
concessions to Ireland. 

In concluding this short introduction the reviewers wish to record 
their indebtedne.sa to Mr. .1. S. Ford, who has made many suggestions 
which have been of great usai,stance in the compilation of the report. 

, OlIEMI.STRY. ' 

As was found to be the case in other years, the bulk of the work 
falling under this heading has been in connection with enzymes. The 
writers have mainly selected the invbstigations closely concerned with 
the fermentation industries, but it was thought expedient to deal 
onefiy with a few instances where a consideration might help to a better 
understanding of the enzymes in (piestion. ‘ 

(I'eneral e.nzi/mes. 

11. Maggi * has attempted to demonstrate the relationship between 
amylase, [leroxydase, and catalase. He refers to Wok«r - who attri- 

» Uth.'Chlm. Acta, 1918, 1, 433; J., 1919, 2.5a. ‘ Ber., 1917, 60, 679, 
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butes the simultaneous presence of catalase and peroxydasc in many 
enzymes to the presence of an aldeliyde group, which unites with 
hydrogen peroxide to form a secondary peroxide'. Maggi therefore 
considers the possibility of tlic ahtehyde group being cajeable of exert¬ 
ing diastatic action, and to prove his tlieory he studied the action of 
formaldehyde on starch by the capillarity methoil. lie considers his 
results to show that the behaviour of formaldehyde' towarels starch 
closely resembles that of amylase. In e-onnection with the supposed 
amyloclastic pro[)erty .eef formaldehyeie 11. Salliiiger has perfornieel 
a series of exfjcriments. He' digesteel a seelution of amylo-elextrin 
(Lintner) with formalelehyelc for 44 hours at 37" (!., anel founel no change 
during that time in the optical activity of the sedution, thus confirming 
Kaufmann's ' previeuis observation. Kurther he treateel a sedutieui 
of soluble starch (Wolft-Fernbaedi) with formalelehyelc. He removeel 
the latter as e'ompletely as po.s.sibIe and founel only a alight reeluoing 
jeower towards Fehling’s solution, attributable to resielual traces of 
formaldehyde. Taken in conjunction with .some other work this author 
e^oncludes that formaldehyde is enzymatie-ally indifferent ttewarels 
.starch. J. Wohlgemuth •’ has been unable tee confirm the experimental 
results of Woker already referred tee. The se'verc eritieisms ^f the 
latter author's work advanced by Kaufnuinn •* are supported. He 
further shows that formaldehyde forms a loose combination with starch, 
the iodine-reacting group of the latter being fixed so that a stan'h- 
iodide reaction no longer occurs. If the formaldehyde is removed 
from solution it is found that the .starch can be recovered unchanged 
in amount and in its properties. W. von Kauffmann and A. Lewite’ 
again refute Woker’s interpretations of his observed facts, and advance 
similar ideas to Wohlgemuth in explanation thereof. In the same 
paper the authors contribute some information regarding the colours 
of iodine solutions. 

According to 41. von Fulcr and K. Blix,** the catalase action in yeast 
cells can be increased by the addition of protoplasmic poisons such as 
toluene, or by dehydration provided the enzymes are not destroyed. 
.Maltase is an intra<ellulilr enzyme,® and diffusion from the yeast cell 
can only take place when the cells have been killed or ruj)turcd, although 
F. Schqpfeld, H. Krumhaar, and M. Korn found that killing by means 
of toluene did not enable the moltase to escape from ('very kind of 
yeast. These authors also state that maltase activity of yeast from 
weak wort is lower than that of yeast from wort of normal gsavityr" 
• 

” Ber., 1919, 52, 6.11 ; J., 1919, 4:1:1a. * Ber., 1917, BO, 198. 

^ Biochem, Zeits,, 1919, 94, 21.4 ; J. Chpm. .Sfor., 1919, i, 361. 

* Ber., 1917, 60, 198. 

’ Ber., 1919, 62, 616; Inet. Brm-.. 1919, 25, 373. 

® Z. phyaiol. Ghem., 1919, 105, 83. • Cp. Ann. Beple., 1918, 

» Woch. Bran., 1918, 36, 181; J., 1919, 166a, 
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H. von Euler and 0. Rvanberg ** have atudied the fermentation of 
augara in alkaline medium (PJ=8). Dextrose, Isevulose. sucrose, and 
invert sugar are rapidly fermented, mannose and galactose are not so 
readily attacked, while maltose is unaffected. It is concluded that 
maltase is inactive at PJ 8. These authors have also studied the 
influence of a large number of cell poisons on the fermentation of 
sugars in alkaline medium. The influence of hydrogen-ion concentra¬ 
tion on the enzymic acitivities of three tyjucal amylases is the subject 
of a paper by JI. C. Sherman, )!. W. Thomas, and M. E. Baldwin.'® 
The results confirm these of Sherman and Thomas " for the optimum 
hydrogen-ion concentration of malt amylase. In their experiments 
the authors used suitable, phosjdiate media for controlling the hydrogen- 
ion concentration. Their figures lor the ujiper and lower limiting 
values and for the optimum values arc : 

lAmilg Optima 

Pancreatic amylase. ..... 4-10 7 

Malt amylase . . 2'.5 - 9 4-4-4-.'5 

Asperf/ilUis oryzo! amylase . . 2’6 8 4-8 

The writers of this report have found th.at at I8°('. the optimum for 
malt'araylase is PJj .fi, with limiting values of 2'3-8'9. 

In connection with the enzymes of AsperjiUliis orijzw U. Kita *' has 
investigated the influence of calcium salts. Tic finds the action of 
the liquefying enzyme is accelerated at 26° (f. and at 60° f\ by small 
additions of caleium sulphate or chloride, even in cases where the 
saccharifying enzyme is retarded. 

In similar experiments using malt amylase both enzymes were inter¬ 
fered with at the low temperature, but at .60° C. the liquefying enzyme 
was accelerated. The author's conclusion is that where litjuefying 
and saccharifying actions proceed simultaneously, as in .Tapnne.se 
brewing and the “ amylo ” process, the addition of calcium salts is an 
advantage as it helps the attack on refractory particles of starch whilst 
the retarding influence on saccharification is of no imjmrtance. Some 
interesting work has been published by H.^fVlin and A. Chaudun," 
dealing with the law of sucrase action. The results are in accordance 
with A. .1. Brown's hypothesis that an intermediate compound of 
sucrase and sucrose is formed which decomposes into sucrase, dextrose, 
and la'vulose. Later the same authors, continuing their work on 
sucrase action," find that, for a given concentration of enzyme and the 
Initial concentrations of sucrose increased sufficiently, there is a falling- 

l’ 

“ Z. physiol. Chem., 1919, 105, 187 , J., 1919, 734a. 

>• Anur. Chsm. Soc., 1919, 41, 231 ; J., 1919, 229a. “ J., 1916, 371. 

'* Mem. Coll. Eng. Kyoto Imp. Vniv., 1918, 2, 1 : J., 1919, 608a. 

“ Comptes rend., 1918, 167, 208, 339 ; ./., 1919, .iiVlA. 

>• Chem. Soe. Trans., 1902, 81. 388. 

Comptes rend., 1919, 168, 1274 ; J., 1919, 650a, 
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off in the initial rate of hydrolyais. Tliey oonaider that this is related 
to the viscosity of the solutions an<l tliat in fact, when the sucrose is 
in excess of the sucrase, the velocity of liydrolysis is proportional to 
the fluidity of the solution, or V^aF, whore V -the velocity of hydro¬ 
lysis measured by change of rotation of the solution in a given period 
from the start, F the fluidity (inverse of viscosity) measured with an 
Ostwald viscosimeter, and a a constant .which is proportional to the 
concentration of sucrase. 

' riiziithcn. 

The ini[x>rtance of tlic liydrogen-ion concentration when dealing 
with the various functions of enzymes is gradually becoming more and 
more recognised. Sorensen’s classical work "* on the subject did much 
to pave the way for other workers, besides instituting reliable methods 
well adapted to the peculiar refpiirements of this api)lieation of electro¬ 
motive force. 

In this connection H. von Euler and F. Emberg”' have .studied the 
influen(o of varying the hydrogen-ion concentration on the fermentative 
|H>wer. inverting power, and inaltase activity of a bottom fermentation 
yeast. They have plotted curves, using as orilinates the fermentative 
])owcr of the yca.st and as abscissse values of I’j^, ranging from'PJ, 2 
on the acid side to 1’,^ 8 on the alkaline side. These curves show that 
the fermentative power falls away much more ipiickly in presence 
of hydroxyl-ions than in presence of increasing amounts of hydrions. 
The writers of this report have assisted in work of a similar nature 
dealing with the action of malt amylase on soluble starch solutions 
adjusted to varying PJj values by the addition of suitable ])hoR])hates, 
and in their work the same general principle was observed. Euler 
and Flmberg further state that sucrase in the living cell is affected in 
exactly the same way as the enzyme in the free state. The maltase 
activity of the living yeast cell was found to be comjJetely inhibited 
by a very small concentration of hydroxyl-ions (Py.-8). Further 
exjierimcnts on the same lines were carried out, first of all submitting 
the yeast to a treatment tvith liquids having hydrogen-ion or hydroxyl- 
ion concentrations ranging from Pj5=3-5-3-8 to Pjj=6-6-7-2. Such 
treatment influenced the enzymic activities of the yeast, including 
the synthetic processes concerned in the growth of the cell. 

Reproduction and composition of cells were influenced in a pro¬ 
nounced degree. H. Euler, O. Svanberg, and S. Heintze state ^at at, 
16° C. an increase jn P^[ from the optimum for yeast sucrase (4-67 to 
5-07) to 7-7 reduces the activity of the sucrase from 0-067 to 0-007. 
A'practioal suggestion is put forward by F. Schonfcld, H. Krumhaar, 

*8 Compter Trav. fAih. Carltbfrff, HK)0. 8, 1. 

»• ZeiU. f. Biol., 1919. 69 , .349; Work. Brau., 1919, 38 , 1C6. 

FermentforicKf 1918, 2, 194; Chem. Zentr., 1918, ii, 746. 
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and M. Korn,** who have observed that the maltase activity of yeast is 
greatest when >the fermentation is at its maximum. They suggest 
that yeast removed at tliis stage miglit be added to cleansed beer since 
it possesses greater maltase and zymase activities than yeast which 
normally remains in beer when leaving the tuns. 

The effect of various antiseptics on the enzymic activities of yeast 
has been studied by T. Bokorny,*''* who finds that 0-2% formaldehyde 
renders the yeast quite inactive ; at a concentration of 0-1% the zymase 
” is destroyed in two days whereap tlic sucrase a/;tivity is not destroyed 
within this period even with a l’0% concentration. It is thus possible 
with the aid of formaldehyde to prc[)arc a yeast whi<di will invert, but 
not finment, sugar. Mercuric chloride of 0-1% strength suppresses 
the zymase without preventing sucrase action. By treatment with 
phenylhydrazinc a yeast can l)c obtained which will ferment dextrose, 
but not maltose. In presence of 10-20% alcohol the fermentation of 
sucrose is very slight, although the zymase is not permanently destroyed. 
Absolute alcohol does not render sucrase inactive within 20 days, but 
it destroys the zymase activity in 10 minutes. IT. Zikcs.“™ c.xperiment- 
ing with six varieties of bottom-fermentation yeasts, shows that all 
become adapted to the tcmperattire at which they are grown. Those 
kejit at 8“ t'. grew more rapidly up to 20^' ('. than those kept at 25“ 
and these latter grew much better at high temperatures than tlie cold- 
stored yeasts. 

The products of the autolysis of both bottom and to]) fermentation 
yeasts were isolated by J. Meisenheimer,-' who found glycine, alanine, 
valine, leucine, jiroline, phenyl-alanine, aspartic acid, glutaniinie acid, 
tyrosine, and tryptophane. Serine and cystine were recognised with 
less certainty, and it is believed that amino-butyric acid was present. 
Glucosamine was detected in the cell residue. 

Fermentalion. 

0. Meyerhof ““ has described some work relating to the. kinetics of 
cell-free fermentation by zymase. The addition of sugar to an extract 
of dried yeast containing zymase, but free from cells, is succeeded by a 
period of (piicscence during which no sign of fermentation is observ¬ 
able. This interval, called by Lebcdeff the " induction period,” is 
shorter with sucrose than with dextrose or hcvnlose ; it can be sbortened 
by jireviously warming the sugar solution with di-sodium hydrogen 
»-phoa^'hate, or by grinding the dried yeast with glass (ww-der. The 

t 

»> ll'ocii. Brati., 1918, 35, 176; J., 1919, 87a,. 

** .Igjjrin. Brav- w. Uo-pfenzeit., 1918, 68, 1093; ./. Inst. Brew., 1919, 25, 314. 

Allgem, Zeit^. Bwrbmu. n. Mithfabr., 1918, 46, 359; ./. fmt. Brew., 1919, 
25, 315. 

•• Z. phyticl. Clum., 1919, 194, 229 ; J., 1919, 476a. 

Z- shyaiol. 1918, 102, 185; J. Jnal. Brew., 1919, 26, 21], 
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presence of a small amount of liexose-phosphate abolishes tho induction 
period. After the induction period the fermentation of sugar by 
maceration juice always begins with a strong acceleration due to the 
phosphate in the juice. Increasing the uniuunt of phosphate reduces 
the rate at which the velocity of the fermentation increases, but the 
maximum velocity eventually attained is higher than in the absence 
of free phosphate, until a certain maximum amount of the free phos¬ 
phate is reached ; further addition of ])hosphate then reduces the 
maximum velocity attainable. Othc" salts such as .sodium chloride 
also reduce acceleration, and it is concluded that |)hosphatc in addition 
to its sjiccific accelerating effect on fermentation has a general salt 
function by whieli it inhibits fermentation. lteh>rcuce should be matlc 
to Harden and Young,who have published a good deal of work on 
the subject. 

The role of phosphates in alcoholic fermentation is <lis<‘,ussed by II. 
Euler and R. Heintze,-’ who consider that the esterification of phos¬ 
phoric acid by dried yeast in tho ])reaence of a protoplasmic poison, 
such as phenol, is related to the amount of water remaining in the 
yeast after the drying process. The ina.xinmm cstcrilication is olwerved 
when dried yeasts containing from 10 to 1!)'),, of moisture aro^em- 
ploycd._ Increasing the quantity of yeast used in individual experi¬ 
ments ajipears to occasion a much greater increase m the amount of 
hexose-i'hosphate jiroduced. In using beet niolas.scs and sugar for 
yeast mcnufacture it is necessary to suj)plenient the phosphoric acid 
jnesent, which amounts to about 0-06% in molasses (r. Kllrodt 
states that superphosphate has been used for this purpose, and he gives 
details for its use and also a table showing the amounts of super|)hos- 
])hate required j>er 100 kilos of molua.ses, to obtain given yields of yeast. 

The question of the aldehj'de stage in alcoholic, fernn'iitation has been 
investigated by (.'. Neuberg and E. Itcinfurt.h.-'’ After <liscussing the 
previous work on the presence of ])yruvic acid and acetaldehyde as 
intermediate products in alcoholic fermentation, the authors show that 
in presence of a secondary sulphite (neutral sodium sulphite) the 
acetaldehyde formed in the alcoholi(! fermentation of sugar ran be 
accumulated to the amount of 73-46% of that required by theory, a 
result which they claim as proving that accfaldehyde does constitute 
a stage in the fermentation process. How far the authors are justified 
in drawing these conclusions from such abnormal fermentations, the 
Jiresent writi'rs leave those who have studied the subject of feruAcntP 
tion to judge. ' 

J. Insl. Brew., 1908, 14, 547; 1909, 16, 026; 1910, 16, 509. 

” Z. physiol, ahem., 1918, 102, 2.52; ahem. Bor.. 1919, i. 58. 

Brennereiteit., 1919, 36, 8239 ; J., 1919, 785a. 

* Biexhem. Zeits., 1918, 89, 365; J. Jnsl. Breta., 1919, 35, 181. See also J. 
/RAtBrew., 1911, 17,392, 620,700; 1912,18,48; 1013,19,233,382,460; 1014, 
20, 127, 428. 
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A. Oplsnor and A. Koch*° have failed to confirm the; statements of 
Wilenko that the course of the fermentation of sugar in an alkaline 
phosjihate medium is ehangecl and tliat no earhon dioxide is formed 
under these conditions. The alkalinity delays tin! fermentation, but 
alcohol and carbon dioxide arc always obtained. The observation 
of Neuherg and Farber that more aldehyde is produced when the 
fermentation is conducted in an alkaline medium is confirmed. 

For the ])roduction of fiiraaii(! acid in the fermentation of sugar by 
As]>ergillns Jintuirlriis ('. Wehmer gives the necessary conditions 
and details some actual results. The o])timum temperature for the 
growth of the organism is 22° C. and the maximum about 30° C. 
Oxygen is a necessary factor, and for continuous fermentation, calcium 
carbonate. Thus 20 gnus, of sugar in 20% solution and 2-87 grins, 
(dry weight) of Aaimryithis fdmiiiiriis dissolve bh grins, of calcium 
carbonate and produce, .33 grins, of calcium salts, consisting chii'fly 
of the sparingly soluble normal furnarate, but containing also varying 
quantities of the easily soluble hydrogen furnarate, about 1% calcium 
citrate, and the calcium salt of another, unidentified acid. The sugar 
is completely fermented and (10 70% converted into acids. The forma¬ 
tion of fumaric acid during the fermentation of sugar was previously 
noted by F. Ehrlich.^'* but it appears that this worker used Hhhopm 
nigricans for his fermentations, and his claim ’’’ is promptly followed 
by a reply from ('. Welimer,'’'’ who denies that Rhizopas iiigiicaiis 
produces fumaric acid. 

Starch. 

1919 has been an exceedingly lean year as regards contributions to 
our knowledge of the starch question. It may be that much data is 
being accumulated, or on the other hand its very complexity has caused 
a temporary abandonment of the problem. The writers are of opinion 
that little real progress in the elucidation of the starch problem is likely 
to be made until new methods of attack are develojx'd. 

II. C. Sherman, F. Walker, and M. TaldwelF’ have examined the action 
of enzymes on starches of different origin. jWhen infrifieil by washing 
with very dilute sodium hydroxide, wheat, rice, and maize starches 
are hydrolysable at the same rate by the same kind of amylase, and 
this is true for a large variety of agents, such as saliva, pancreatin, 
))urificd pancreatic amylase, malt extract, jmrified malt amylase, taka- 
diastase, or the purified amylase of AspergiUns nri/zrc. These results 

““ Z. physiol. Chrm., 1919, 104, ITti; 1919, 3»2 a.> 

” Z. physiol. Chrm.. 1917, 100, 2.V>: ,7.. 1917, 1283. 

“ Bioihem. Znts., 1916, 78, 238. 

” Btr., 1918, 51, 1(«13; •/.. 1919, 50a. Ber., 1911, 44 3737. 

Btr., 1919, 52, 63 ; J.. 1919, 300a. 

” Ber., 1919, 52, 562; J.. 1919, 509a. 

” J. Amv. Chem. Soc., 1919, 41, 1123; J., 1919, 651a, 
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confirm those of J. S. Ford and J. if. (lUthric.®’* Potato starch, washed 
with water, showed in general an enzymic hydrolysis cquyil to or slightly 
greater than the cereal starches. The authors, who state that potato 
starch washed with water only, is* almost pure, must be considered 
fortunate in their supply of this material, for it has been the writers' 
exj)erience that an extensive tn-atment is necessary before jiotato 
starch is obtained sulliciently pure for enzyme work. A rather import¬ 
ant ])a])er has been published by ,1. Small in which he introduces a 
new method for the prc,paration of soluble starch. 'Die merit of this 
work is that the author has been able to obtain a product of UH)% 
soluble starch as against a ]>roduct by iantner's method of iir)';,, soluble 
starch. 2-20 grins, of jiotato starch is heated with 100 c.c. of re-dis¬ 
tilled 95% alcohol containing 0-75 c.c. of hydrochloric acid (sp. gr. 
1-19) in a boiling waterdiath under a reflux condenser, the mixture 
being shaken vigorously from time to time. After the alcoholic, liquid 
has been boiling for ten minutes the alcohol is filtered off as ijuickly as 
possible, and the residue washed with distilled water until free from acid. 
If the projiortion of jiotato starch is increased, Small found that some 
insoluble starch.remains even after fifteen minutes’ boiling. With 
larger quantities of acid a certain amount of hydrolysis takes place, 
whhdi is in direct jiroportion to the concentration of the hydrtfgen- 
ions. A. Ijculier “ describes a similar method of preparing soluble 
starch, only in place of hydrochloric acid he uses sulphuric acid. 

.\n VI.V.SI.S. 

Akohol. 

Iv. Hoepner " has introduced a method for the determination of 
ethyl alcohol, aldehyde, and acetone in mixtures of the .same. Finding 
that acetone is not oxidi.sed by chromic acid, he distils it from the 
oxidised mixture and estimates its amount by forming a ketoxime 
with hydroxylamine hydrochloride. In another portion treated with 
hydroxylamine hydrochloride the aldehyde and acetone form aldoxime 
and ketoxime respectively, and their measure is obtained by the equiva¬ 
lent quantity of hydrochloric acid liberated. Alcoliol and aldehyde 
are determined together in a third portion by chromic acid oxidation. 
After deducting the chromic acid equivalent of the aldehyde, the 
remainder of the quantity reduced is a measure of the alcohol present. 

The oxidation of ethyl alcohol by means of potassium permanganate 
is the subject of a Ipng paper by W. L. Evans and J. E. Day,*'' wRerein 

« J., 1905, 605. 
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they deBcribe a Heries of elaborate exi)erinient8 designed to elucidate 
the following goints —(1) The nature of the products formed when 
ethyl alcohol is oxidised by neutral or alkaline permanganate at different 
temperatures ; (2) the effect of changing the temperature and altering 
the initial concentration of alkali, and the combined effect of varying 
these factors; (3) the mechanism of the oxidation. 

For the detection of methyl alcohol in ethyl alcohol E. Salkowski 
brings forward a test depending on the oxidation of the impurity and 
the, recognition of the resulting formaldehyde. For the test the alcohol 
is dilutcil with nine times its vohiim^ of water. 0'5 c.c. of the diluted 
mixture is treated with 3 c.c. of dilute, sulphuric acid and 3 c.c. of 1% 
potassiutn permanganate solution. Aftisr eight minutes the solution is 
decolorised with a saturated solution of oxalic a(;id and then distilled. 
The distillate is heated to boiling with the addition of 0-08 grm. of 
j)eptolie, 3 drops of 3% ferric chloride solution, and its own volume of 
hydrochloric acid (sp. gr. 1-19). As litth' as 1% of methyl alcohol in 
the original gives a bright violet coloration. The author rightly points 
out that this and other tests based on the formation and recognition 
of formaldehyde are reliable only in the absence of tlje, higher alcohols 
which would yield products giving a similar reaction under these oxida¬ 
tion'-conditions. In testing for methyl alcohol in ethyl alcohol H. 
Wolff ■*' used a])omor[)hinc which with formaldehyde gives a blue-violet 
coloration, whilst ethyl, propyl, and amyl alcohols yield products giving 
a yellow or red-brown coloration. J. W. Ehman doubts the trust¬ 
worthiness under certain conditions, notably tpmi)crature, of the U.S. 
PharinacojKi’ia test for methyl alcohol in ethyl alcohol and recommends 
precautions which obviate errors from that source. 

F. W. Babingtou and A. 'I'inglc describe a method for the deter¬ 
mination of small amounts of benzene in ethyl alcohol. 

C. K. Davis and M. T. Harvt'y have determined the freezing-point 
curves and densities of denatureil alcohol-water mi.xtur 08 . 

t 

march. 

“ The quantitative estimation of soluble starch in presence of starch 
and its hydrolytic cleavage products ” is the title of a paper by J. C. 
Small,^ and the method is of some importance inasmuch as up to the 
present there has been no known mpthod for the quantitative separa¬ 
tion of soluble starch from the higher dextrins. The com])ound of 
Jpdinf and soluble starch is insoluble in half-saturated ammonium 

“ Z. Vnlers. Nahr. (liiuixxm.. 19IS, 36, 262; ./.. 1919, 382a. 

“ Ch(m.-Zeii., 1919, 43, 555; J., 1919, 874a. 
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sulphate solution whilst the iodine coiniwunds with the dextrins are 
soluble, and it is on these facts that the author ba^^es his method. 
The details of jirocedure are given rather fully in an abstrae.t in the 
Journal of the Institute of Brewing and the ren<ler is reh'rrcd to that 
journal for further information. 

Phosphoric Aclil. 

The method of titration with alkali using two indicators (c/). Smith ; *“ 
also Fiehe and Stigmviler *•’) is adapted by W. VVollmer** to the 
estimation of phosphoric acid in the ash of barley, malt. wort, or beer. 
The method has tin' advantage of speed ovc-r the usual gravimetric 
molybdate determination, but by its nature it is of <loubtfnl accuracy 
and moreover the presence of (piantities of iron, alumina, manganese, 
or borate seriously affects the results. 

Niicivlii Content of Yisist 

Jebbink's method for this determination is the hydrolysis of the 
material with j)ejjsin and hydiwddoric acid, the acid content of the 
solution being 0-2%. The insoluble residue consists of nuclein which 
is estimated by means of a phos[)hoius determination. ('. Lubsen ‘’- 
has tested Jebbink's method and finds that it gives accurate results 
even when solutions containing as much as of hydrochloric 

acid aje used, thus disj)roving (frijns' criticism that long digestion with 
t''l% hydrochloric acid partially dissoKes some of the nuclein, causing 
low results. 


MaU. 

In a note by B. C. Wilson anil A. B. Minchin it is snggc.sted that 
in the estimation of the diastatic [siwer of malt it is unnecessary to 
extract the malt for three hours, as one hour's e.vtiaction with frequent 
stirring gives the same results. The authors evidently have not con¬ 
sulted previous work on the subject as this was pointed out by J. S. 
Ford and J. M. Guthrie.^* 

A lengthy paper dealing with the determination of moisture in malt 
has been published by T. J. Ward,®* in which the influence of various 
factors such as the oven, dishes, desiccator, grinding of malt, state of 
atmosphere, etc. are considered. It seems .somewhat strange that the 
author trusts to adventitious ventilation instead of passing a regulated 
current of dried air or inert gas through the ovens. 

*• j‘ 1917, 415. J., 1912, 943. 
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Baklky and Malt. 

Bode a(lvo<'.ate8 the partial drying of barley which haa to be stored 
for any length of time (an already, well-established procedure in this 
country), which in bis opinion may compensate for any deficiency of 
sun-drying during the ripening process ; In; also states, what is already 
well known, that this treatment gives better grain for sowing purposes. 
Studies on the ripening ))ro(^‘83 of barley and other grains have been 
conducted by A. Heichard by applying the methods of alkaline 
titration, worked out previou.sly.'" The finely-groniwl grain is mashed 
in presence of snlfieient alcohol to destroy its enzymic activity and then 
titrated under prescribed conditions, the acidity being measured as 
(t) litmus acidity, {/() phenoli)hthalcin acidity, and {in) amino-acid. 
According to the author the. litmus acidity (v‘) represents the more 
strongly acid substances in the grain, the ])henolphthaiein acidity {li) 
the iiiore weakly acid substances, including a(ad phosi)hate and some 
amino-acid, and lastly {Hi) substances of the amiuo-acid class alone. 
By mashing without alcohol and noting the increase of acidity {Hi) 
some measure of the enzymic activity of the grain can be obtained. By 
estimating these acidities at different stages the author was able to 
show-that the acidity {ii-\- iii) diminishes fairly rapidly during ripen¬ 
ing, and that a further slight decrease occurs dming storage.. This 
represents a conversion of amino-acids into reserve proteins. This 
decrease in acidity {Hi) corresponds in a general way with increased 
germinative imwer of the grain. A close correspondence between 
germinative power and enzymic activity was noticed. 

In some cases, however, the enzymic activity decreases on continued 
storage even though there is no change in the germinative power. The 
author suggests that this decrease is due to the enzymes undergoing a 
process of condensation, possibly being transformed into zymogens. 
The action of rain on ripening grain retarded the synthesis of reserve 
proteins. A rain-damaged barley was found to be very defective in 
germinative power and enzymic activity. The action of rain on the 
fully-ripened grain retarded the disappearance of amino-acids, though 
the germinative power was unimpaired. In giving the results of these 
observations the author jioints out that the relations studied appear to 
be so influenced by various factors, that conclusions cannot be drawn 
till data have, been obtained covering a number of years—normal and 
abnormal. It seems unfortunate that the methods used in this ex¬ 
haustive investigation were not sup] demented by the determination 
of the true hydrion concentrations. A. R. Ling publishes a fair 

Tageszvit. fur Braucrei, 1918, 16, 403; J. ImI. Brew.f 1919, 25, 213. 

" Z, g€9. Brauw., 1918, 41, 212; J. Imt. Brew., 1919, 26, 76. 

See /Iww. Beptn., 2, 421. 

” J. InM. Brew., 1919, 26, 288; J.. 1920, I28a. 
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nambei of analyses of barleys an4 the corresponding malts. He states 
that, as this work is merely preliminary and also a guidance to work 
in the future, he has not sufiicient data to make any generalisations. 
The results are very interesting inasmuch as the> are the first to be 
jmblished on such a scale and, despite the fact that the life-history of 
the barleys is unknown, they furnish a valuable contribution to the 
)>roxiniate increase and decrease of the constituents of barleys and the 
malts obtained therefrom, changes which, howerer, must always be 
more or less a function of the conditions of growth. 

0. A. Nowak ““ claims to reduce the time of germination of barley 
by one day and increase >thc extract of the resulting malt by about 
l°/g by aerating the barley during steeping witliout the addition 
of lime water. When “cast” the barley' is s]>rinklcd with 0-1-0-4% 
solution of phosphoric afcid. In view of A. J. Hrown’s work it seems 
more probable that the variation is due to the aeration and not to the 
phosphoric acid. (See also F. Lehmann, Ann. Repts., 1917, 2, 426.) 

Hops. 

R. Heinzelmann gives a lengthy resume of the recent advances 
made in the chemistry, analysis, treatment, and storage of hops. The 
question of storing hops has been studied by L. Hriant where pdSkets 
of the .same hops were kept at temperatures ranging from 55° F. to 
83° F. over a period of twelve months. His results were as follows: 
The deterioration in 3 months at 83° was equal to that in 12 months 
at 66°; in 6J months at 76° slightly greater than that in 12 months 
at 55°, and in 5J months at 65° midway between 6J months at 75° and 
12 months at 55°. 

Continuing his researches at East Mailing Fruit Research Station, 
K. S. Salmon carried out a long scries of experiments on thirteen 
now varieties of hops. His valuable information is grouped under six 
headings (1) Origin of the new varieties. (2) Actual and estimated 
' yields. (3) Number of bushels required to the cwt. (4) Evaluation 
of samples by experts. (5) The resin-content s. (6) General summary. 
The general conclusion arg’ived at on studying .Salmon’s work is the 
great difference, in many ways, of the hops under examination, a fact 
which makes it obvious that his researches should be studied carefully 
by hop-growers, merchants, and brewers alike. From experience in 
regard to the chemical analysis of Imps for antiseptic value the present 
writers are of opinion that more value would have been obtained had 
the resins been estinpted separately and not merely classed as soft and 

“ Pure Products, 1918, 14, 219; BuO. Agric. IrOeU., 1918, 9, 1241 ^ J., 1919 
86a. 

•> Woch. Brau., 1918, 36, 207; J. Inst. Brew., 1919, 26, 78. 

** Brewing Trade Review, Jan., 1919, 8. 

•> J. Inst. Brew., 1919, 26, 189. 
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hard. From a little-noticed paper bf R. Siller and the reaearohea of 
A. .1. Brown and hia collaborators ** a reliable method for the antiseptic 
evuhiation of hops may be devised. 

(i. A. Russel*" carried outfield teats during three successive years 
on an upland and a sandy loam soil, the effect of irrigation being also 
studied. The total amount of soft resins showed a large increase onthe 
irrigated fertiliae<l soil, but this was due to the increased growth of the 
hops, the percentage of resins in the hops being decreased. No marked 
superiority of a particular fertiliser or combination of fertilisers in 
regard to the yield of available soft resins i)er acre was found. 

In continuance of their work on the use of- ammonium polysulphide 
as a protection against powdi^ry mildews, J. V. Byre, K. S. Salmon, 
and L. K. Wormaldnow find that the resistance of the hop mildew 
depends on the stage of its development. By intermittent washing 
with the strength of solutions of ammonium jmlysulphide ])re8cribed 
the mildew can be successfully destroyed. 

Brewing anh Brewing Materials. 

WuUrs. 

P. Vetit,*" dealing with the influenee of brewing water on the pro¬ 
duction of hazes (glutin) in beer, shows that carbonates in water, by 
neutralising the natural acidity of the wort, render leas complete the 
preci))itBtion of proteins in the coppi'r during boiling. The acidity, 
which increases in the subsequent process of fermentation, precipitates 
these proteins. Reference is made to a previous paper *" by the author 
on the treatment of beers with proteoclastic enzymes showing that good 
results have been obtained by a number of French brewers by'this 
means. 

Continuing their work on the interaction of the salts of brewing 
water with the salts of malt. W. Windisch and D. Goldacker” publish 
a long pajier describing various experiments with salts and discussing 
the probable course of the reactions and their influence on brewing 
processes. Many of their conclusions are jlready well known and 
some of their opinions are quite at variance with practical ex])erience 
under the conditions which obtain m this country. 

Z. I'ntei's. (itiuitt/fin., liHIt), Iff, -41. 

J, Iwt. Bme.. \«10, 16. «41 : IDIK. 19, 2lil. 

•• J4 Iml. Kng. Chrm., 1919, 11, 218: J., 1919, 2fl.).A. 

«» J. Bit. .Igrfc.,'1919, 26, 1494; J. Inal. Brew., 1919,. 28, 213; 1919. ‘ 

336a. 

Braaatrie el MaUerie, 1918, ff, 297. 

'• Ibid., 1916, 16, 161: J. Inal. Brew., 1916, 22, 468. 

'® Ann.. Refta., 1917, 2, 427. 

Woeh. Bran., 1919, 86, I -, J. Inat. Brew., 1919, 26, 274; see J . 1919 

694a. 
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Mali suhftiliUes. 

A. Cluss and V. Koudolka’® have investigated the use of beetroot 
as an adjunct to malt in brewing. . From observations in tlie laboratory 
and in practice they conclude that this substitute, gives quite good results 
if care be taken to add the beetroot or the jui.'C to the mash after 
saccharification is complete. This precaution is essential owing to 
the influence of beetroot on the .saccliafifying enzymes of the, malt. 
F. Korftschoner ’^ gives a general analy.sis of the sugar beetroot w'hich 
he finds con,sists of 94 AjG"/ of juice and 4-fi% of fibre ; the juice con¬ 
tains 82-85% of water, l•5-2•0% of organic non-sugar, and 0-5-l-0% 
of mineral matter. The non-sugar portion contains the following:— 
Oxalic, malic, citric, malonic, succinic acids, pectin, colouring and 
aromatic substances, glutaminic acid, glycocoll, as|)aragine, betaine, 
])roteins, and inorganic salts. The average composition of dried beet¬ 
root slices he gives as follows :—Water, 7-86 ; crude protein, 4-52 ; 
fat. 0-56 ; fibre, 4-4 ; non-nitrogenous extraifi, 78-58 ; sugar, 64-41%. 
The same author ’’ ‘ finds that malt diastase is neither weakened nor 
destroyed by beetroot wliic.h has not gone acid to any extent. By 
extracting the beetroot with water high in carbonates no prejudicial 
effects arc noticeable. -* 

P. bindner ’’ suggests using the bran from flour-mills for brewing, 
and the, utilisation of the spent grain for cattle-fod<le.r. The wort 
obtain-'d by saccharifying the ,bran mash with malt extract, having a 
high nitrogen content, could be used for making bakers’ yeast, etc. 

Carbonated and bottled beers. 

The public demand for carbonated beer is on the increase and much 
work has been done on the subject during the, period under review. 

In a short pajjer on the effect of air in the gas used for carbonating 
• beer, A. R. Ling’* points out the influence of air on the reproduction 
of yeast. He states that carbon dioxide used for carbonating purposes 
should not contain more than one part of air per thousand. Following 
up the observation of Lindner,” P. Petit’* carried out expenments 
in which bottles were filled under carbon dioxide pressure and cooled 
to l^C. The bottles were opened momentarily, sterilised, and air 

” Attg. Zeiln. f. Birrbrau. u. Malzfabr., 1918, 46, 329; J. Inst. Brew., 1919, 
.25, 273. • 

Braw u. ^alziwi., 1918, 19, 22a; J. Inst. Brew., 1919, 25, 274. 

’* toe. eit. 

Tageszeit. f. Brmierei, 1918, 18, 715; Z. ges. Brauw., 1919, 43, 49 ; 

Inst. Brew., 1919, 26, 274. 

’• J. InsL Brew., 1919, 25, 173; ./., 1919, 299a. 

” Woch, Brau., 1918, 36, 226; also Ann. Repts., 1918. 

” Brasserie et Malterie, 1919, 8, 345; J. Inst, .Brew., 1919, 25, ISj. 
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blown in before the bottles were stoppered again. As a result of this 
treatment the stability of the beer was diminished by several days. F. 
Schonfeld found that under certain conditions carbonating causes the 
separation of certain colloidal particles; also that the addition of a 
large volume of water may upset the equilibviunr of various colloids 
and render them subject to precipitation during carbonation. He 
suggests diluting with water witurated with carbon dioxide. Reference 
is made to iron sichness caused by having wet iron bottle.s for containing 
the carbon dioxide and the author advises obtaining dry bottles from 
the manufacturers. 


Low-ijmvHij beers. 

Prior to the partial removal of tlic restrictions referred to in the 
introduction, mucli work had been done on the subject of low-gravity 
beers. The many difficulties encountered by the brewer were success¬ 
fully surmounted. In a number of cases the results were as one would 
have expected in view of our knowledge of yeast rejiroduction and 
nutrition, and it was ]irobably due to the apiilication of this knowledge 
that beers of such low gravities were so successfully produced. II. B. 
Wooldridge®" states that the amount of yeast used at pitching is of 
fundamental importance in regixrd to the yeast outcrop, lie found, 
as was anticipated, that much less yeast was necessary with low- 
gravity beers than with the beers of pre-war days. 

II. L. Hind and J. L. Baker tabulate the analyses (original and 
apparent gravities) of ten different beers collected at Belgian and 
German breweries between December 1918 and February 1919. The 
German beers were brewed before the districts were occupied by the 
British and the Bavierc was brewed at Brussels during the German 
occupation. The original gravities varied from 1001-02 to 1013-86, 
showing the state of affairs prevalent at the time in question. 

Notwithstanding the dilution of the worts, F. Schonfeld and H. Krum- 
haar state that yeast may be used through a considerable number of 
fermentations without showing any diminution in nitrogen- or mineral- 
content, and also remain free from infection. Some crops were found 
to have a high nitrogen-content and the authors attribute this to the 
fact that, owing to less evolution of qarbon dioxide, the yeast remained 
comparatively quiescent and did not multiply. F. Schiinfeld and C. 
Gosligh found that yeasts obtained from worts of a gravity of 1023 
possessed a higher " working power ” than those piriduced from higher 

t' Tageszeit, fur Brauerei, 1918, 16, 673; J., 1919, 300a. 

J. Inst. Brew., 1919, 25, 171; J., 1919, 299a. 

« Ibid., 1919, 26, 206; J., 1919, r>08A. 

'• Woeb. Brau., 1918, 86, 213; J., 1919, 300a. 

•’ Ibid., 1918, 36, 201; J., 1919, 154a. 
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gravitips and the authors accoihit for this observation from tlip fact 
that low-gravity fermentations are usually arrc.sted at an earlier stage 
and arc thus in a very vigorous condition. They also state that tho 
nitrogen-content of the yeast so obtained is high, and this is generally 
indicative of a high “working-power.” T. llokorny*^ studied the 
multiplication of yeast using different strengths of sugar solutions, in 
place of worts. He found that a 0°;, sugar solution was most favour¬ 
able to yeast reproduction, higher resillta being obtained with this 
concentration than with 3, 5-1. 7, and S',”, solutions. The iwesent 
writers, from their experience, do not consider that such results have any 
direct hearing on brewing conditions ; the multii>lication d(!pends also 
on the nitrogen- and mineral-content of the media. 

W'. Windisch has investigated the maladies of thin beers and fintls 
that nitrous ai hl is produced by the. action of yeast and barfferia on the. 
nitrati-s of brewing water. This acid by interacting with such sub¬ 
stances as amides anti amino-acids produces various organic acids 
which give rise to unpleasant odours and also to turbidity by increase 
of acidity. Tyrosine when i)resent would yield p-crcsol by putrefac¬ 
tion. and this wouhl result in the so-called “ carbolic smell.” The 
intermediate products of these actions will give rise to various coloured 
siihstanees which wouhl be noticed in the beer. By the ac.iiftm of 
nitrons acid on tannin a dark-coloured substance is |iroduced, causing 
clouiliness. The production of acidity during boiling is therefore of 
impertanco as it affects the precipitation of tannin; this would also 
apply to hop-resins especially if waters are high in carbonates, when 
the resins form salts, and these, resins arc liberated by the subsequent 
production of acidity. The same author"* jioints out some other 
sources of trouble in the manufacture, of light beers. He recommends 
diluting strong beers instead of brewing at the gravity required finally. 
With regard to the sterilisation of the water used for diluting he states 
that it is better to add lime in the cold, thus precipitating the carbonates 
and iron and carrying down the bacteria, lie contends that when the 
water is boiled, sarcime and other acid-foiming bacteria usually find 
their way into it during cooling. F. Schdnfeld states that where 
water is used for diluting a fully-conditioned beer the presence of 
I'arbonates in the water is of no jiractical iiiqiortance, but decarbona- 
tion might be advisable when the beers have to bo diluted before the 
actual conditioning takes place, as a high carbonate-content of the 
dilution water might weaken the yeast during secondary fermentation. 

“ Allgem. Brauer-’w. Hopfenzeit., 1917, 67, 1327 j through Z. ger. Brauw,, 1918, 
41, 210; J., 1919, 299a. 

“ Woeh. Brav., 1918, 35, 310; J., 1919, 509a. 

•' Ibid., 1919, 38, 175; ./. Iiust. Brew., 1919, 25, 321. 

*’ Tageezeit. fur Brauerei, 1918, 16, 243 ; Z. gee. Brauw., 1918, 41, 198 ; J., 
1919, 165a. 
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P. Schonfeld and C. Goslich*® give data regarding the solubility of 
carbon dioxide in beer. It diminishes witii a rise in temperature, fall 
of pressure, and with a decrease in the content of sugars, dextrins, 
alcohol, and other constituents which contribute to the viscosity of 
beer. These data seem only what is to be expected from known phy¬ 
sical laws. With regard to the influence of sugar, etc., on the solu¬ 
bility of carbon dioxide reference may be made to the work of A. 
Findlay and 15. fihen.®* If: Zikes enumerates the degenerative 
elTccts of the cultivation of yeast in worts of very low gravities, e.g. 
1012-1020, at which gravity the fermentative andfeproductive functions 
are impaired (cp. Sclionfeld and Goslich, 1918, 779 a). 

H. L. Hind,'*' in a sliort paper, gives some idea of the difficulties 
faced and surmounted by Belgian brewers during the German occupa¬ 
tion. The notes tabidated were supplied by thp chemist at the Wiele- 
mans Ceuppens Brewery at Brussels and show the kind and percentage 
of malt substitute used in the brewery between 191,') and 1918. The 
remarks on the various substitutes and how they worked in practice 
and the type of beer produced are very interesting. 

Carnmd. 

In a- short paper on “ Nitrogen in Caramel; its Relation to Uopi- 
ness,” L. ('. Wilson®- deprecates the use of caramel juade t)y the 
ammonia process. He gives an instance in which ropy stouts had been 
general for some time, the caramel was changed and one used in its 
place in the manufacture of which no ammonia had been used, and 
immediate beneficial results followed. Dealing with the manufacture 
of caramel the author concludes by stating, “ It is, however, highly 
desirable from the brewers’ |)oint of view, that manufacturers should 
be limited to the amount of litpiid ammonia used, and the interests 
of the brewing trade safeguard)')! in regard to the use of this objection¬ 
able ingredient which, in my oiiinion, under certain conditions is likely 
to lead to the development of ropincss and unaoundness."’ This does 
not meet with the views of L. Briant and H. Harman ®® who adhere 
to the opinion formed in 1912.®* 

Ykast. 

In a.very able review on “ Yeast Growth and Alcoholic Fermentation 
by Living Yeast,” A. Slator®® deals with the various phases of yeast 
growth^ He divides these into five rlifferent classes, namely : (a) 

“ Woch. Brm., 1918, 36, 167 ; ./., 1919, 87a. ‘ 

•' J. Chtm. Soc., 1911, 99, 1313) 1912, 100, 1459. 

*“ AUgem. Z. Bierbrau. «. Matzfabr., 1918, 46, 21; J., 1919, 87a. 

•» J. Inal. Brew., 1919, 26, 57. " J. Inal. Brew., 1919, 26, 174. 

" Ibid., 1919, 25, 260. •• Ibid., 1912, 18, 673. 

•» J., 1919, 301b. 
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IjUfS phase in growth ; (b) logaflthiiiic phnso : (c) retarded growth ; 
(it) yeast crop ; (k) death of cells It is outside the seo|)e of this 
report to enter into details and tlu- reader is referred to the original. 

if. Zikes carried out .some e-xiieriiuents on the liiology of yeast with 
pure cultures of four species of bottom-fernientation yen.sts of the Kroh- 
Iterg tyiKJ. He used malt wort and malt wort with tlu* addition of 
sucrose solution as culture media, and found that the sugar wort mi-iiture 
promoted the vital functions of the yeast to a greater extent than the 
malt wort alone. He accounted for his results by certain assumptions 
as to the different velocities of osmotic ililTusion of the mono- and 
disaccharides. 

M. L. Lindet has studied the inllucnce which the vegetative ftinction 
of yeast exerts on the yield of alcohol. His work covers a variety of 
conditions of fermentation—the carbohyilratc and nitrogenous content 
of the medium, type of yeast, temperature, duration of fermentation, 
etc., and is in accordance with the work of T. JC. 'riiorja-, and H. 'I'. 
Brown ™ in their investigations when compiling the new tables for the 
iletermination of the original gravity of beers, bindet's work is being 
continued. 

.U’cording to tlu' luesent state of our knowledge Wildier’s discov¬ 
ery’** ill 1901 was not so premature as was thought at lirst whefi it is 
seen How workers of the present day compare the vitamines witli his 
so-called " bios." K. M. Bachmann makes reference to the above 
in hei work. She found that yeasts differ greatly in their cajtacity 
for developing and fermenting in an inorganic medium containing sugar. 
Some grow when introduced only in minute amounts. On the other 
hand, she found that a yea.Ht, obtained from a sample of fermenting 
(iunned pears, was incapable of growth or fermentation even when 
added in large amounts to a sugar-mineral medium. The addition of 
some nitrogenous substance was found essential for growth, the most 
effective substances being milk, yeast broth, and extiacts of various 
vegetables. These materials have been foiiml to be rich in tin' vita- 
mine fraction known as " water-solubh> B ” The anuiunt of nitro¬ 
genous material retpiired, is so small and its effect u[)on the growth 
and activity of the yeast so striking as to suggest a similarity between 
its action and that of th* vitamines required for normal animal develop¬ 
ment. She suggests that yeasts such as the one referred to rfibove 
might bo used to detect, or even determine, the amount of certain 
vitamines in different materials. R. .1. Williams,'®' in his workjtn the 
vitamine requiremants of yeasts, also presents evidence that the “ water- 

•• Centr. Bakt., II Abt., 1916, 49, 386; J., 1919, 839a. 

•’ Annalet de la Braaaerie el de la IMstillerie, 1919, 85. 

“ J. Inti. Brew., 1914, a), 699. •• La CeUule, 1901, 18, 313. 

•<*• J. Bid. Chem., 1919, 89, 238; ./. In»t. Brew., 1919, 26, 374. 

J. Biol. Chem., 1919, 38, 466; J., 1919, 692a. 
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soluble B ” fraction, relatively so abundant in yeast, is necessary for 
the nutrition of yeast cells themselves. E. Abderhalden and H. Schau- 
mann show that various fractions, having diverse degrees of activat¬ 
ing power on the fermentation by living yeast and yeast juice, can be 
))rcpared by treating an acid extract of yeast with alcohol. One par¬ 
ticularly ])owerful fraction, termed “ cutonin,” is obtained by 
jirecipitating the alcoholic extract with acetone; this fraction is com- 
]>!etely free from phosphorus. The authors suggest that vitamines 
may resemble these extracted substances in exerting an activating 
iiiHueuce on certain enzymic processes in the ))ody. 

(t. Ellrodt compares the amount of nitrogen assimilable by yeast 
in beet molasses and grain or malt-combs and states that it is easy 
to (lalculate how much nitrogenous matter (e.g. ammonium salts, which 
are entirely assimilable) must be added to molasses worts to produce 
a given yeast crop. 


Brewery By-products. 

K. Siihweizer details a method whereby brewers’ yeast, after 
being freed from bitterness by treatment \rith weak alkali, is mixed 
with'-.various condiments and subjected for a short time to 100° C., at 
whieh temperature the so-called vitamines are not destroyed, and the 
yeast preparation can be used for medicinal purposes as a remedy for 
beri-beri, rickets, etc. By treating waste yeast with fonnaldehyde, 
drying, grinding with or without the addition of tar, tar oils, sulphur, 
and pigments, and compressing into moulds, a product termed “ emo- 
lith ” is obtained which can be used as a substitute for bakelite, cellu¬ 
loid, etc. G. Bode i*® points out the importance of utilising brewery 
by-products to the utmost extent. Malt rootlets can be used not 
only as yeast food and as cattle-fodder, but also for human consumption, 
e.g. in the manufacture of soup squares, etc. Spent grains can be 
used as cattle food. The. author advises the co-operation of a number 
of breweries where, individually, the amount of surplus yeast would 
not pay for working up. He contends that^the demand for yeast in 
the preparation of foodstuffs will continue for years after the war. 
W. Volz finds that dogs can digest a larger proportion of the proteins 
and carbohydrate in brewery yeast than in “ mineral ” yeast, and that 
brewery yeast is a preferable adjunct to the fodder of sheep. 

■“? termfnlfarsch., 1918, 2, 120; from Chem. Zentr.^ 1918, II., 737; J. 
Chem. Soc., 1919, i, 108. 

“> BrennereizeU., 1918, 86, 8183; Chem. Zentr., 1919, 90, IV., 46; J., 1919, 
786a. • 

“* Schweiz Chem.-Zeil., 1919, 1, 33; J., 1919, 433a. 

»• IfocA. Brau., 1918, 36, 219; J. Inst. Brew., 1919, 26, 224. 

“• Ibid., 1919, 86, 43; ibid., 1919, 26, 273. 
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Bacterioi.ooy. 

Outstanding in this particular section of the fcrmciitatioii industry 
is the contribution by A. C. Chapman on “ The Employment of 
Micro-organisms in the Service of Industrial (’hemistry. A I’lea for a 
National Institute of Industrial Micro-biology.” The writers are well 
aware of the importance of such a contribution, but deem it unnecessary 
to enter into details and only hope that the paper bears the fruit it so 
richly deserves. 

C. Barthel carrie(?out experiniei.is using sterilised soil as a medium 
for the cultivation of various fermentation organisms, and found that 
these organisms grew quite as well in soil as in wort provided the 
moisture content of the soil did not fall below 10%. This treatment 
had no weakening efteijt on the capacity for growth. 

Aceton k. 

The demand for acetone as a solvent in the manufacture of cordite 
and for other purposes increa.sed enornioii.sly during the war, and to 
meet this, much original research in biological, organic, anil inorganii' 
chemistry was carried out practically all over the world. 

II. B. Speakman deals with certain features of the work of jiro- 
ducing acetone at the British .\cetones plant in 'I'oronto, (Canada. 
.\t the Conference on Kccent Developments in the Fermentation 
Indusli'ies, Col. Hir F. Nathan "" gave a hrief historical retrospect on 
the manufacture of acetone, and A. tJill detailed the fermentation 
process. The writers in this Beport can only refer the reader to the 
originals for fuller information. Without entering into the controver¬ 
sial side of the question in connection \vith the jirodiietion of acetone 
by fermentation methods, the original work of Fernhach calls for recog¬ 
nition. 

.1. H. Northrop. B. H. Ashe, and .1. K. Senior isolated an organism 
from old potatoes which is capable of producing acetone' and ethyl 
alcohol from starch or sugar. They termed this new organism Bacillus 
acctoelki/liciis. The 0 |)tijnnm temperature was found to be 43° C., 
and the best results obtained when the media were adjusted to I’y 8-9. 
The other non-gaseous products of the fermentation are, ethyl alcohol 
and formic acid. Under the conditions cmjiloyed by these authgrs the" 
maximum yield of acetone and alcohol is reached in from seven to nine 
days. Maize meat was found to be the most favourable raw material 
• for use on a commercial scale. The influence of the addition of nitro¬ 
genous material, variations in the air supply and concentration were 
studied. The addition of nitrogenous material, such as yea^t or pep- 

J., 1919, 282t. Centr. BaH.. 1918. 48, 340. 

J., 1919, 156t. Ibid., 271t. IbU. 

“■ J. BioL Chan., 1919, 89, 1; J., 1919, 734a. 
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tone, incieased the yield of acetone wSien little air was admitted to the 
culture. Aerobic c.onditinns yielded an increase of acetone, with, 
however, a decrease of alcohol. Aeration and addition of nitrogenous 
substances combined did not increase the yield of acetone. The maxi¬ 
mum concentration which fermented completely was 8 parts of maize 
to 100 parts of water. The authors investigated the fermentation of 
cane molasses and also describe a semi-continuous method for carrying 
on the fermentation. .1. If. Northorp, L. H. Ashe, and R. R. Morgan 
describe a process which they have ))atented, and dedicated to the 
public use.''^ In this jirocess tlic same organism as above is used. 

An organism isolated from slaughterhouse runnings is used by K. 
Richard for the manufacture of acetone and butyl alcohol from 
maize. A mash of 8-9% is inoculated with a vigorous culture of the 
organism, designated limilhis hutylievs B.F. (Boinot Firmin), and 
allowed to ferment for 21 26 hours. The combined yield of acetone 
and butyl alcohol is >28- 40% of the starch or sugars originally present, 
the ratio being one, part of acetone to two parts of butyl alcohol. 

(’rl.YOKUOl,. 

Although I’listcur, in 18.'58, ])roved the presence of small amounts of 
glycth'ol in the products of alcoholic fermentation, glycerol has hitherto 
been regarded as outside the province of the fermentation industries. 
The necessities of war and the shortage of fats occasioned by our 
blockade cora])elled the (Jermana to seek for some other means of pro¬ 
ducing this all-imi)OTtant e.xplosive base. Much has been made of the 
manner in which they overcame their difficulties, but considering the 
urgency of the situation and the already recognised observations their 
achievement is not so remarkable after all. When it was re|)orted in 
1917 that the (lermans were [iroducing large cpiantities of glycerol 
by a fermentation process, investigations were undertaken in four 
different laboratories in America, and although there was not the same 
incentive for immediate success the .\mcrican chemi.sts were not long 
in finding a partial solution to the iirohlem and have actually carried 
out exj)erinienta on a large scale. Their method so fat has not given 
so great a yield as that ohtiuneil by the Germans, but it must be remem¬ 
bered that they do not <'laim to have reached finality, and in all pro¬ 
bability would hav(‘ effected many imjirovements had the signing of the 
armistice been delayed. For further details of the work of J. R. 
Eoff, W. V. Lindner, and G. F. Beyer,"* the reader is referred to the 
Report of the Chemistry Division of the U.S. IJureau of Internal 
Revenue, May 8, 1918,"’ and also to a very able and comprehensive 

"• J. Ind. Eng. Ckem ., 1919, 11, 723 ; J., 1919, 786a. 

"• U.S. Pat. 1293172 ; J., 1919, 334a. 

Eng. Pal. 130666; J., 1919, 787a. 

>“ J. Ind. Eng. Chem., 1919, 11, 842j J., 1919, 786a. ■” J., 1919, 383a. 
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review by A. B. Ling,''* who ricords nnd Rummarigefi much of that 
report. 

Regarding the (Jerman process an account is given by the originators, 
W. Connstein and K. laidecke.’** Jt was found that if the fermentation 
of sugar by means of yeast was carried out in a sliglitly alkaline medium, 
the yield of glycerol, which ordinarily is about .‘5“,, of the sugar fer¬ 
mented, is augmented. Later it was observed that large rpiantitieg 
of non-toxic gaits in general, such as aluminium sulphate, calcium 
chloride, sodium acetate, chloride, nitrate, and sulphate, etc., have the 
same effect. The diffCeulty of preventing the growth of certain 
bacteria led to the adoption of sodium sulphite which, besides being 
antiseptic and yet tolerated by the yeast, is slightly alkaline and sub¬ 
stantially increases the production of glycerol. When the amount 
of sodium sulphite used is 40% of the sugar present, the proportion of 
glyiierol is 23-1% of the sugar fermented. By increasing the sulphite 
to 100 an<i 200% of the .sugar the yield is raised to 30 and 36-7%. 
With high j)roportions of sulphite, however, the fermentation becomes 
slow and the yeast is i)ermanently injured. Acetaldehyde is also a 
product of the fennentation ; the larger the proportion of sulphite used 
the more aldehyde is formed and the smaller the production of alcohol 
and carbon dioxide. The outjmt of glycerol by this method in t^ler- 
many was 1000 tons jrer month. The yield was between 20 and 26% 
of the sugar employed. In addition large (piantities of acetaldehyde 
and alcohol were obtained us by-products. 

I)|.STILI,I,\(3 ANIJ .VU'OHOL .MaM'KACTI'UK. 

A feature of this important section of tlus fermentation industry is 
the number of substances used in the manufacture of alcohol and the 
processes involved in rendering those substaiues lit for fermentation 
by yeast. 

B. Kazmann utilises roasted or burnt cereals and other amylaceous 
matter, e.g., the residues from the manufacture of coffee substitutes, 
which, owing to the presence of substances injurious to yeast, have not 
been used before. The material is washed with hot water, cooled, and 
treated with diastatic substances. The whole mash, or liquid })ortion 
only, is subsequently lieated with sul]»huric acid to convert any dextrins 
into sugar, fermented with yeast, and the alcohol recovered by distilla¬ 
tion. It, H. McKee claims to produce alcohol from waste sulphite 
liquors or the fermentable syrups or liquors obtained from ceUjilose 
dr ligno-cellulose. jThe liquors are cooled and partially freed from 

*■« J., 1919, 175b. Ber., 1919, 62, 1385; J., 1919, 691a. 

Kng. Pat. 119333; 7./jwt. Prew., 1919, 26, 226. See V.S. Pat.‘l267081; 
•/-. 1918, 658 a. 

“* Eng. Pat. 120620; /6i<l , 1919, 25, 227. See U.S. Pat. 1273392 ; J. 
1919, 600a. 
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sulphur dioxide by aeration (down lo 0-36 grm. sulphur dioxide per 
litre), pitched with yeast, and the fermentation carried on in a moderate 
current of air. The alcohol is then distilled off, being preferably freed 
from any sulphur dioxide by treatment with alkali in course of the 
distillation ])roees9. The fermentation gases may be scrubbed with 
unfermented licpuir, in order to prevent loss of alcohol. 

Mannocellulose, which is contained in large amounts in vegetable 
ivory, on being boiled with dilute ndneral acid, is converted into man¬ 
nose, and tliis sugar is fermented by selected wild yeasts occurring in 
I’erugia. <1. Mezzadroli gives details*-^ of a y>rooess where lO-lf) 
litres of alcohol is produced from 100 kilos, of raw material, usually 
the waste from the, works where buttons arc manufactured from the 
vegetable ivory. Mould fungi of the type of Mucm Knnxii will also 
effect the decomposition of the mannocellulose,'but a higher tem|)erature 
and pressure and a longer time are recpiircd than when mineral acids 
arc used. 

An account is given by Laskowsky of the operation of a plant 
for the production of alcohol from sawdust by Classen’s process which 
was worked in this country twelve years ago. The author maintains 
that, with the recent imi)rovement8 in the i)roccss. it should be possible 
to get 10-12 litres of alcohol from 100 kilos, of raw material (about 
double the old yield). The residue from the li.viviating plant could 
be used for mixing with molasses and with evaporated spent-wash for 
fodder purposes. 

K. Kayser makes use of marine algai for the jiroduction of alcohol. 
By treating Limimiria Jlrxicmilis and L. naceharimt, cut into small 
))ieces, with 7% sulphuric acid, and bringing the. licpiid to an acidity 
of 0-1% before fermentation, yields of 12 litres of alcohol per 100 kilos, 
of dry algip were obtained. 

The yield of alcohol obtainable in tropical distilleries in the fermenta¬ 
tion of cane molasses und(U’ different conditions of working has becn^ 
studied by .f. Magne.'-’’ 

SrmiTs. 

On the subject of the production of German whisky E. Duntze 
states that potato-spirit of •10-.50% alcoholic strength, filtered or not 
filte(j‘d, was stored under various conditions for three or four years in 
casks made of fresh " Slavonic oak ” and also in carbonised casks. The 
results showed that potable spirits equal in quality to well-known 

Boll Chim. Farm., 1918. 67, 361 ; J., 1919, 38, 50.c. 

Chem.-Zeil., 1919, 43, 51; J., 1919, 193a. 

Anr. Chim. Analyl, 1919, 1, 79; J., 1919, 266a. 

Louisiana Planter, 1917, 69, 13; Intern. Sugar J., 1919, 21, 466; J., 
1919, 786a. 

Deutsche Betigind., 1919,23,67; Chem. Zentr., 1919, 90, II., 679; J., 1919, 

694a. 
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foreign (non-German) biands ean W produced inthiit way, filtration and 
storage in carbonised casks conferring mildness of aroma and flavour. 
The spirit used in these experiments was practically free from fusel 
oil. 

Wines. 

\ criticism of the French official method for the analysis of wine 
and also some suggc.stions for improvemeilt is given by 1’. Malvezin.*” 
For the estimation of the total solids he pioi«iaes the following method. 
Fifty c.c. of wine is evaporated in a flask connected to a water pump, 
and heated in a water bath at 76° C. When the residue attains a pasty 
consistency a current of steam is passed through the flask for one hour, 
after which the solids are dried at 100° (’. under reduced pressure for 
about ten minutes. By-this treatment the author claims that all the 
glycerol is removed, which is not the ease in many metliods, including 
the French official. Regarding the methods for the estimation of the 
other constituents of wine, those for alcohol, potassium sulphate, and 
reducing sugars (gravimetric) are considered reliable, but the separa¬ 
tion of fixed and volatile acids leaves much to bo desired. For the 
volatile acidity the author favours the application of Jluclaux’s metliod. 
For a rapid determination of tartaric acid in wine Jj. Mathiju 
describes a method originally proposed by Pasteur in 1873. The same 
author discussing the ])iopo,sal to add magnesium sulphate to 
agglomi rate the precipitate in the volumetric estimation of reducing 
sugar (cp. Lenk *®®), states that in operating with wines he adds one 
gramme of barium sulphate for a similar purpose, the reaction liquid 
being boiled in a wide tube and the end point judged visually from the 
colour of the solution. 

M. Canonica proposes a new method for the estimation of glycerol 
in wines. He submitted his method to tests on wines with high and 
low sugar-content before and after the addition of a known quantity 
* of glycerol; also on wines with no sugar before and after the addition 
of 1% sugar. Concordant results were obtained. 

G. Halphen states tj^at the Halphen ratio (the minimum ratio of 
alcohol to acid) for Italian wines is practically the same as for French, 
Algerian, and Tunisian wines. He replies to the criticism of Scurti 
and Rolando by suggesting that their interpretation of this^ratio'* 
is not the same as that in France. 

One of the wine diseases, vins tournSs, is caused by certain bacteria, 

Ann. FaUi/., 1919, 12, 147; J., 1919, 692a. 

■“ Ibid., 1919, 11, 80; J., 1919, 476a. 

Butt. Aaaoc. Chim. Suer., 1919, 37, 49; J., 1919, 839a. . 

J., 1917, 934. 

*“* Anal. Soc. Quint. Argentina, 1918, 6, 94 j J., 1919, 114a. 

Ann. Chim. Analgt., 1919, u, 1, 185 j J., 1919, 694a. 

J., 1917, 1284. 
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the gymptoms generally being turbidity, formation of sediment, change 
in colour, and an increase in volatile acidity. An explanation of these 
changes is given by L. Roos in a suggestive discourse. He states 
that the increased volatile acidity is due to the decomposition of tar¬ 
taric acid which is apparently converted into tartronic, lactic, and pro¬ 
pionic acids and carbon dioxide. Tims wine badly attacked may be 
(luite free from tartaric acid, and the amount of the latter cannot 
therefore be used as a basis for the detection of added water in the 
wine. (Jcnerally the altered wine has a particularly high mineral 
contimt, since further amounts of jjotassium bitartrate dissolve from 
the cask walls as the decomposition of the already dissolved tartrate 
proceeds. An indication of water adulteration is obtained when 
exceptionally low results are found for the total ash, alkalinity, and total 
|)otnssium. 

W. Schulte describes in detail some analytical methods for the 
recognition of cider, currant wine, etc. in genuine wines, lie jxiints 
out that tartaric acid is present in I'onsiderable quantities in wine, 
while only traces are to be found in cider and the “ berry ” wines. In 
connection with this observation I’ratolongo states that natural 
wines form a saturated solution of ixitassium bitartrate and calcium 
tartrate, and using these facts as a basis he suggests a method for the 
detection of added water to wines. Schultze remarks that citric acid 
is not a constituent of genuine wines, but is present in cider, gooseberry, 
currant wines, etc. Regarding the statement that citric acid is found 
in cider W. J. Raragiola, 0. Schuppli, F. Braun, and J. R. Klcber,'®’ 
who record the analyses of 28 samples of cider, find that citric acid was 
absent. The latter authors also refer to an unidentified acid which 
Schulte found in wines and suggest that it is lactic acid. 

For the estimation of the. higher alcohols in wines J. Trambios 
uses a modification of the Allen-Marquardt method. He uses 400 c.c. 
of the sample, makes six extractions with carbon tetrachloride, and for 
the. final titration uses AT/IO sodium hydroxide free from carbonates. 
These are his essential dilferenecs although minor details of the process 
are likewise modified. Applying this inethdd to pure ethyl alcohol 
only 0-01% amyl alcohol was indicated as against 0-12% by the original 
Allen-Marquardt method. Included in the paper are the results for 
highef alcohols of sixteen samples of' Hungarian red and white wines. 

A paper of theoretical and practical imjiortance is that by A. Born- 
traegei,'®® who has studied the reaction between jiotassium bitartrate 

Ann. FaUif., 1918, 11, 300; ./., 1919, io\. 

12 ^ Chem ,- SC € U ., 1918, 42, 537, 557; 1919, 114a. 

Staz. aper. Agntr. Ital., 1918, 51, 56. 

Z. Vliters. Nahr. Qenussm.f 1918, 36, 225; 1919, 382a. 
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and calcium sulphate in the fefinentation of plastered grape must, 
and as a result of many experiments, concludes that potassium bisul- 
pliate is not formed in the process. In a further contribution the same 
author de.soribes the reaction Imtween potassium sulphate and tar¬ 
taric acid under varying conditions. In contraditdion to the commonly 
accepted belief that plastered wines contain {Kjtassium bisulphate or 
free sulphuric aci<l, originated by Bussy and Buignet,"^ the author 
shows that the projmrtion of potassium bitartrate and calcium sulphate 
taking part in the reaction corresiKUids with the formation of normal 
potassium sulphate as found by Chancel."- He further proceeds to 
give the reactions taking place during the evaporation of wine and in 
the subsequent drying of the residues. Kinally, commenting on his 
experiments regarding the detection of free sulphuric acid in wines, he 
sumuiarises the behaviolir of potassium bisulphate and tartaric acid 
with alcohol and ether. Space considerations preclude further refer¬ 
ence, but sufficient has been written to show the important character 
of the work. 

M. Kipper and F. Wohack have continued their work ' " on the 
micro-analysis of wines. Known methods of determining the acids 
in wines have been adapted to operation with very small quantities of 
the samjjle, in most cases 2 c.c. 

VlNKUAK. 

During the war the importance of the vinegar industry increased 
enormously, the increase in fact being pari passu with the demand for 
acetone. As a result the then existing plant was totally inadequate 
to meet the huge requirements of the acetone manufacturer so that 
numerous additions to existing works were made and new plants erected. 
More particularly was this the case in America where, owing to the 
favourable situation of that country with regard to supplies of raw 
, material for the acetoiu! fermentation, the bulk of tliis important 
munition was manufactured. With the reduction of the demands for 
explosives comes the question of utilising this continued large output 
of vinegar. A suggestiort from an American writer, B. Hassock,"* 
is that acetic acid could be used in place of tartaric and citric acids ae 
an acid base for summer drinks. The question does not really concern 
this country, for according to a review on malt restrictions and the 
vinegar industry by C. A. Mitchell,"* the manufacturers have great 

■ Aanaii C'him. Afpl., 1919, 12, 1 ; J., 1919, 839a. 

Comptes rend., 1865, 60, 200. 

*•* Comptes rend., 1866, 60, 408. , 

Z. landw. Vermehs-Wesen Oesterr., 22, 15; Chem. Zenlr., 1919, 90, II. 926 ; 
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difficulty in meeting the present demands and consequently they are 
unable to preserve stocks for the two or three months’ storage which is 
essential for a stable and otherwise suitable vinegar. 

The only papers of importance dealing with the technique of the 
industry are those of P. Hassock, already mentioned, and of A. Janke 
and B. Bauer.The latter discusses the efiects of varying the con¬ 
ditions of acetiheation in vinegar acetifiers. P. Hassock enters into 
detail regarding the advantaghs of the large generators over the smaller 
variety and gives much data in support thereof. He also deals with' 
certain technicalities in the various operations, largely based on personal 
experience. 

Cenl,. Baki., 11. Abl., 1916, 46, 646; J., 1919, 840a 
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Metabolism, Bristol I'liireisili/. 

Thk chief feature noticeable in the work relating to fooils |iublishe<l 
during the past year i.s the large amount of attention winch ha.s been 
given to the .subject of vitainiues. In tlie purely scientilic journals 
dealing with chemical physiology, scarcely a number has been pub¬ 
lished without containing some communication relating to the investi¬ 
gation of these substances, whilst in the po|)ular press fre()iient allusions 
have Ireen made to them. 

In his recent Cantor lectures ' on “ Problems of food and theii*con- 
ncctioo with our economic policy,” If. E. Armstrong called special 
attention to these substances and laid great emphasis on the need for 
taking into account quality as distinct from quantity in all matters 
relating to food. He urged the importance of growing in this country 
vegetables and other foods containing neccs.sary. though unstable, 
accessory substances in preference to foodstiiils such us wheat, which 
could be grown elsewhere and .stored here in quantity to meet possible 
emergencies. At the British Association meeting at Bournemouth, W. 
I). Halliburton gave a mo.st interesting account of the rc.searches being 
carried out with the object of introducing vitamines into margarine. 

* Several investigators have endeavoured to probe the mystery of the 
nature of these substances, but without much success. Their existence 
can no longer be doubted^ but all attempts to lift the veil and identify 
them have been uniformly unsuccessful. Whilst most chemists regard 
them as chemical substances of definite although unknown composi¬ 
tion, others are inclined to consider them as being like enzymes. .^1 the 
recent work tends to show that they are of an unstable character. 

The systematic investigation of the components of the various 
•common foodstuffs, to which reference was made in the previous report, 
is being continued, and~ results of considerable interest are being 
obtained. 

Several reports have now been published of researches concerning 
various food materials which were carried out during the war, but of 

> J. Boy. Soc. Arts, 1919, 97, 663, 667, 681; J., 1919, 199b. 
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which the reeults, for political or other reasons, have hitherto been 
withheld from publication. Their contents will be noted under the 
rc8|)cctive headings, which are similar to those in last year’s Report. 

Buka]), Flour, ktc. 

The true, phy,siological value of the jirotcins in wheat and other 
foodstulTs is bciiifr thoroughly investigated by Osborne, Mendel, and 
other American workers. They lind - that for the maintenance of 
health in the adtilt the proteins of the entire wheat kernel arc inter¬ 
mediate in value between caseintigen and gliadrn. The j)roteins of the 
wheat etnbryo are mort! cllicient for maintenance than those of the 
endosperm, and arc much more effective in ])ronioting the growth of 
the young animal. The ])roteins of the bran are also of good quality, 
satisfactory both for maintenance and for growth. The addition of 
bran to wheat flour or other foods is, however, not advisable,® because 
besides being itself relatively indigestible, it may reduce, the digesti¬ 
bility of the wheaten Hour or other food, probably owing to the effect 
of increascil peristalsis on absorption. 

The iwoteins of the |)ea * are of low quality. They can be, however, 
effectually supplemented by zein, Imt not by gelatin, which indicates 
thatvthe inadequacy of the pea proteins to maintain health is not due 
to a deficiency of tryptophan, lysine, or cystine, but to one of the 
other amino-acids. Peas are fairly rich in fat-soluble A vitamine, but 
contain less water-soluble B than wheat; certain essential inorganic 
coiLstitucnts are also only )K)orly represented in peas. 

The chief deficiency in the potato ® is the relative shortage of calcium, 
sodium, and chlorine,; there is also a lack of fat-soluble A, The 
quality of the proteins is of the same standard as the cereal proteins. 

The chief protein in the coconut * is a globulin containing all the 
amino-acids essential for growth. Coconut press cake has therefore 
a high nutritive value which is increased by reason of the relatively 
large amount of vitamines which it contains. The press cake from • 
ground-nuts ’ can also be made to yield a highly nitrogenous flour 
containing associated antiscorbutic vitamine. Yeast,® besides possess- 

V 

a T. B. Osborne nnd L. B. Mendel, J. Biol. Chem., 1919,37,557 ; J., 1919, 3334. 
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ing an extraordinary large aiuotint of antineuritic vitaniiiu', also con¬ 
tains protein of excellent quality, which has been found to be callable 
of maintaining the growth of rats for 12 months, when constituting 
the sole source of protein in the diet. 

The paucity of so many proteins in the cystine, tyrosine, and phenyl¬ 
alanine amino-acids suggests that keratin (containing all three in con¬ 
siderable quantities) might be a super-excellent siipplementniy protein 
in a diet, provided its pronounced indigestihility could be overcome. 
(.'. Brahm and N. Ziintz’ have tried the. effect of adding a jiartially 
hydrolysed extract of horn consisting largely of keratin to a <liet in 
which glue was the only other nitrogenous constituent. When only 
10% of extract was present, the inadequate glue nas transformed into 
quite satisfactory protein capable of maintaining dogs in nitrogenous 
eipulibrium for considerable periods of time. 

The importance of studies such as have been here referred to will bo 
readily perceived by all who are interestctl in problems of nutrition. 

On the more practical .side, intere.sting results have been given by 
an inve.stigation carried out by K. Whymper ■“ during the war on the 
cause of the proiluction of stalcucss in bread. Apparently stalene.ss 
is not due to lo.ss of moisture; indeed, loss of moisture occurs only 
slowly, es])ccially from the centre of the loaf. During the tirsf. 100 
hours*after baking, the zone of drying out is very narrow, extending 
about one inch inwards from the crust. Taiter, however, moisture 
begins to diffuse from the centre of the loaf, hut at so slow a rate that 
there is always a pronounced dilference between the moisttire content 
of the crumb at the centre of the loaf and that of the crumb beneath 
the crirst. It was noted that during the process of becoming stale 
the soluble e.xtract of the crumb decreases, and it is thought that 
staleness is due, at least in part, to the gradual polymerisation of the 
starch, whereby the more or less gelatinous frc.sh bread sub.stan(!e 
becomes transformed into a crumbly material. Trobably a certain 
amount of deposition of solid starch also occurs in the crumb of the 
bread, which is acc(‘lcratcd if solid starch particles arc already exi.sting 
in the crumb. , 

In order to obtain good results in bread-making, attention must be 
paid not only to the quality of the flour and yeast emfJoycd, but als^ 
to the dough produced by the mixture of these substances with *vater. 
It has been shown by L. J. Henrferson, W. O. Fenn, and E. J. Cohn 
that a slight variation in the amount of certain salts present^in the 
dough considerably modifies its rising power. The effect of the addition 
of acids, bases, or salts to the dough a 2 )pears to be due not to any action 
c.xc.'ted on the yeast cells, but to changes jiroduced in the viscosity of 

» Dent. med. Woch., 1917, 43, 1002; J., 1919, 302a. 
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the dough. The best bread is produced from dough having a minimum 
viscosity ; the effect of the addition of salts is to increase the viscosity, 
and when this takes place the resulting bread is unsatisfactory. The 
hydrogen-ion concentration in the dough is also important as it has been 
shown that when it is below a certain limit the circumstances are 
favourable for the growth of the bacilli which arc chiefly responsible 
for the ])roduction of ropiness in bread. When the hydrogen-ion 
concentration is above the fixed limit, the growth of these organisms 
is completely inhibited. 

Some progress has been made ill the direction of prci)aring a suitable 
material from lupins for incorporation into bread. Luinn seeds cannot 
bo used directly for bread-making ** on account of the bitter poisonous 
substances which they contain. The poisonous constituents of the 
seeds can be removed by thorough washing with water, and the puri¬ 
fied flour contains about 60% of protein, 10% of fat, and 20% of soluble 
carbohydrates. As it contains no starch, it cannot be used directly 
for bread-making, but when mixed to the extent of 20% with ordinary 
rye or wheaten flour, it produces a bread resembling ordinary bread, 
although of higher nutritive value because it contains nearly twice as 
much j)rotcin and more fat. Various patents have beoTi taken out for 
the preparation of lupin flour, whilst both the seed and the juxi 
have been recommended for the preparation of coffee substitutes. 

Milk. 

Although milk i.s generally regarded as the best food for growing 
animals, it is not capable of producing good results when it constitutes 
the sole article of diet. Some interesting experiments are recorded by 
A. 0. McCandlish ** on two calves which were fed exclusively on whole 
milk. Good results were obtained until the animals w'ere about three 
months old, but from then on both gave evidence of insufficient nourish¬ 
ment, and died at the end of about another three months. The failure 
of milk as a permanent diet for ruminating animals is shown to be due 
not to the fact that its nutritive constituents are present in improper 
quantities or are poor in quality, but to thef inability of the animals 
properly to digest and utilise it, unless provided with some roughage 
*c.t the same time. 

The* digestibility of milk and its products is largely determined by 
the size of the curds produced by the gastric juice in the stomach. This 

«. 

*• E. J. Cohn, S. B. Wolbach, L. J. Henderson, and P.*H. Cathoart, J, Oen, 
Phytiol, 1919, 1, 221; J ., 1919, 334a. 

” Fohl, If. angew. Chem., Juno 20, 1919; J., 1919, 330b. 

>* H. Thoms and H. MichaelU, Ger. Pat. 307007, 1917 ; J., 1919, 697a. 

“ H. Thoms and H. MichaelU, Ger. Pat. 305604, 1917; J., 1919, 597a. 

'• /otiM Agr. Exp. Station, Res. Bi ^., 1918, 48,1; Physiol Absl, 1919, 4,-272. 
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point has been investigated with the help of a human regurgitator 
who had the unique ability to deliver samples of stomach contents 
at will. It was found that raw cow’s milk produced much harder and 
larger curds than boiled milk, whilst the presence of extra fat (cream) 
resulted in the production of very fine .soft curds, which, however, were 
slow to leave the stomach. It is to be regretted that no records are 
given of experiments with citrated milk, or foods prepared from milk 
powders. 

The occurrence of suiall but constant amounts of zinc in cow’s and 
in human milk suggests that this clement has a role to play in nutri¬ 
tion which is at present unrecognised. Traces of zinc compounds have 
also been detected in egg yolk,*® oy.sters,-® and in the tissues of numerous 
animals.®' According toC. Dclezenne ®' it is mo.st abundant in tissues 
rich in cells, such as the thymus; and it is suggested that it ploys a 
part in cellular enzymic metabolism analogous to that ployed by 
mangane.se in oxidase activity. 

Various means have been suggested for detecting the ])rescncc or 
absence of added water in milk. Jl. Lcdent ®® has pointed out that 
the .sj)ecific gravity of the milk serum, obtaitied by adding dilute acetic 
acid to milk, warming at 70° C., and filtering, varies between^ very 
narrow' limits, viz. from T027 to 1-029 at 15° C. He considers that 
if the specific gravity is lower than T025 the milk must contain added 
water. Another method of inti-rest is that depending on the deter- 
minatii-n of the electrical conductivity of milk. Unfortunately, 
although the specific conductivity of a mixture of milk and water 
decreases with increased dilution, the decrease is not as great as might 
lx- expected owing to the dissociation of the phosphates and citrates 
in the milk. 

X'arious formula! have been j)ut forward by L. J. Ifarris®' for cal¬ 
culating the amount of added water from the amount of fat and solids- 
not-fat in the watered milk, but H. II. Richmond maintains that the 
calculations involved take more time than the operations required by 
his well-known slide-rule method. 

Various synthetic milks have been ])roposed and j)atented. In 


” 0. Bergcim, J. At. Kvvard, M. E. Rehfuss, and P. At. Hawk, Ayier. J, 
PhysM.. 1919, 48, 411. 

*• V. Birckner, J. Biol. Chem., 1919, 38, 191; J., 1919, 595a. 

“ R. S. Hiltner and H. J. Wichmann, J. Biol. Ohem., 1919, 38, 205 ; Jn 1919, 
50Sa. • 

** Ann. Inst Pasleur, Feb. 1919; Physiol. Abst, 1919, 4, 305. 

Ann. Falsi}., 1919, 12, 197 ; J., 1919, 787a. . 

” J. H. Coste and E. T. Shelboum, Analyst, 1919, 44, 158; J., 1919, 434a. 

“ Ann. Bepts., 1918, 394. 

“ Analyst, 1919, 44, 200 ; J., 1919, 610a ; see also Harris, Analyst, 1910, 
44, 314, 317; J., 1919, 787a. 
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one skimmed milk is used as a basis, and a mixture of tallow oil, 
coconut oil, cacdo butter, cod-liver oil, and tallow is added to bring 
the fat content up to 3-5%. It is said to have been tested on a number 
of infants with excellent results. Another interesting concoction ^ 
is prepared by boiling grated coconut with water and mixing it with an 
aqueous extract of rice or oat meal. The resulting liquid, after treat¬ 
ment with a culture containing the lactic acid bacillus, is offered as a 
substitute for milk. 

Fats. 

The shortage of ordinary edible fats during the war has led to a rapid 
development of the methods for producing palatable edible oils and fats 
from raw materials which, on account of tbeir_peculiar flavour or for 
other reasons, have so far only been utilised for the production of oils 
for non-edible purpo.sos, such as soaji-making, lubricating, etc. By 
treatment with hydrogen in the iircsence of a catalyst, evil-smelling 
fish oils can readily be converted into solid, odourless, and tasteless 
fats. The suitability of these hardened fats and oils for edible purposes 
has been investigated in several directions. It has been found that 
the.so «annatural hardened fats am as reailily absorbed and assimilated 
as beef fat. Indeed, except for the fact that the accessory factors 
(vitamines) are niis.sing, they seem to be as valuable for nutritive 
purposes as natural fats. 

In most of these hardened oils and fats, traces of the catalyst (usually 
nickel) may be detected, but it has been conclusively shown that 
such traces of nickel do not have any injurious effect on the body, and, 
indeed, the trace present is much smaller than that which may bo 
found in foods cooked in nickel ve.ssels. Moreover, large doses of nickel 
salts may be ingested for long periods without any noticeable ill-effects 
being iwodiuied. 

The demand for glycerin during the war resulted in the production 
of large quantities of fatty acids as by-products in the saponification 
of fats. A Committee of the Royal Society was appointed to determine 
whether fatty acids could be utilised in the Same way as fats by the 
animal organism. Various exjieriments were carried out, and the 
* conclusion drawn ™ was that fatty acids can completely and adequately 
replace fats in the food. In a series of experiments on rats, the animals 
were maintained for two months on a diet containing fatty acids, as 
its sold fatty constituent. It was noted that the animals took their 

H. J. Gerstenberger and H. 0. Rnh, diner. J. Dit. Children, 1919, 17, 1 ; 
Physiol. dtSf., 1919, 4, 272. 

« J. Pipemo, U.S. Pat. 1267449 ; J., 1919, 267a. 

“ W. Fahrion, Chrm. Vmschau, 1919, 28, 22, 33 ; J., 1919, 510a. Bordas, 
Ann. Falsif., 1919, 12, 225 i J., 1919, 787a, 

•• W. B. Halliburton, D. N. Paton, and others, J. Physiol., 1919, 52, 328. 
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food readily, grew healthily, ancf in some cases bore young. The only 
objection which can be raised to the extensive use cf fatty acids in 
the diet is that they, like hardened fats and oils, do not contain ony 
vitainines. 

Fuuit. 

The various phases in the growth and ripening of fruits have been 
subjected to a good deal of study during tfie [last few years. 'I’lie apple, 
considered as a living organism, has been shown to have lirst a period 
of growth, during which the dry matter, presumably starch, is con¬ 
tinually increased. A second or ripening period follows iluring which 
starch is changed into sucro.se. Thi.s lattiw substance, in turn, is 
gradually changed into invert sugar, whilst at the same time there is 
a <lecrease in the amouift of malic acid. Later on. the total amount of 
carbohydrate gradually diminishes. These changes are recogni.sed as 
due largely to the operation of enzymes. With scarcely any excep¬ 
tion, oxidases can be found in growing fruits. Ksterase may also be 
present, but diastase and invertase cannot itsually be detected. 

According to 0. Griebel and A. Schafer *' certain fruits, particularly 
those of the Pyvus species, possess a mesocarp consisting solely of tannin 
cells. During the mellowing jirocoss, the tannin becotnes insoluble, 
and itr is owing to this that the bitter taste of the fruit di.sappears. 

flertain American investigators have sought to throw light on the 
change.s taking place in the fruit by a study of the changes occurring 
in the values of certain physical con-stants during growth. A close 
relationship can be observed between the refractive index, osmotic 
pressure, and electrical conductivity and the jjercentages of sugar and 
total solids in the juice. Similar inve.stigations have been carried out 
m this country under the direction of the Food Investigation Hoard.®’ 
The changes, both chemical and physical, ocenning in the sap of apjdes 
are being observed in fruit stored for various iteriods both under normal 
conditions and ahso at low temperatures. The sap of the fruit is ob¬ 
tained by cooling portions of the apple in a fieezing mixture, and then 
expressing the juice with# small hand press. 'I'he extract is considered 
to be representative of the sap of the fruit. The sap contains only 
O OOOld grm. of nitrogen per c.c. of juice, and of this 40% appears 
be present as ammonium salts, the rest as simple aniino-acid». No 
trace of protein can be detected in the .sap. 

Referring to the results already obtained, it has been shown^®'* that 
non-electrolytes in»thc sap greatly reduce the electrical (lonductivity. 

“ W. P. Snyder, Trans. Ind. llorl. Hoc., 1916,408 ; Physiol. Abst., 19J9,4,246. 

Z. Unlers. Ndkr. Gennssin., 1919, 37, 97 ; ./., 1919, 69,'Ia, 

B. E. Ncidig, C. W. Colvcr, H. P. Kishburn, anil b. voii Enrle, Idaho 
Ayr. Exp. Slaiion Rep., 1917, 22; Physiol. Abst., 1919, 4, 246. 

” Report [or the year 1918. D. Haynes, Biochem. ./., 1919, 18, HI 
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In deducing the content of electtolytes from the electrical conductivity 
of such sap, therefore, allowance must be made for the presence of these 
non-electrol 3 rtes. 

It is a matter of common observation that when plants or fruits are 
bruised, browning often occurs. This browning has been shown by 
M. W. Onslow ^ to be due to the interaction of a peroxidase in the tissues 
and an aromatic substance giving the reactions characteristic of cate¬ 
chol. When no browning occurs, the substance resembling catechol 
is absent. Apparently the peroxidase, and the catechol substance arc in 
separate cells of the tissues, and it'is only when the cell-walls are broken 
or injured that contact can take place with the production of the brown 
colour. The catechol substance can be extracted by alcohol, and the 
peroxidase by water. On mixing the two extracts a brown colour is 
produced. Plant tissues which on injury do not brown, do not contain 
the catechol substance. 

Attention should also be directed to a method devised by B. T. P. 
Barker ** lor jireparing an e.xtract containing a large proportion of 
pectins which can be em]>loyed for strengthening the jellying power 
of jams, etc. Vegetivble tissues containing pectinous substances, c.g. 
apple re.siducs from cider manufacture, are disintegrated and, after 
washfng, treated with'dhigh pressure steam in order to render the 
pectins soluble; these'arc then extracted with water. The concen¬ 
trated extract can be stored under sterile conditions or by jlreserving 
with sugar without causing it to set. 

Fish, Meat,''etc. 

A large amount of attention has been and is being given to the 
subject of the best methods for preserving animal foods and the changes 
occurring during their storage or during preservation under various 
conditions. The Food Investigation Board “ have taken a pre-eminent 
liart in organising research of this kind. It is well known that one of 
the best methods of prc.serving fish is to plunge them into cold brine. 
Owing to the high sjieeific heat of the brine, the cooling is much more 
rapid than in the ordinary air-freezing process, and the separation 
of fluid and solid in the tissues which occurs when the extraction of 
< Seat is”relatively slow is thereby prevented. The flesh of the fish 
remailts firm when thawed out, and rolour and su])crficial appearance 
are preserved. The Committee are taking steps to put this process 
on a aimmercial basis as they are persuaded that it affords the best 
method for dealing with gluts of fish at the portSi and at the same 
time they are investigating the keeping qualities of fish preserved by 
brine-freezing when stored for long jieriods of time. 

With regard to meat preservation, it has long been known in the 


»» Biochm. J., 1919, 18, 1. 
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industry that whereas mutton can be frozen without impairing its 
qualities, beef needs much more careful treatment. Freezing in the 
ordinary way, that is by cold air, leads to a separation of fluid in the 
substance of the muscle fibres, with the result that on thawing, unless 
elaborate precautions are taken, there is loss of water and soluble 
constituent.s, and the texture of the meat is impaired. The Committee 
have therefore decided to inquire into the oausc of the peculiar sensitive¬ 
ness of beef to freezing. Is it, for instance, due to the difficulty of 
abstracting heat from .the tissues of so large an animal as the ox, 
or is it due to the colloidal properties and the chemical constituents 
of the muscle fibres themselves ? Is the permeability of the sarcolemma 
(f the muscle fibres of the ox different from that of the sheep '( 

Investigation is also being made of the post-mortem changes occurring 
in meat under various conditions. Under ordinary circumstances, 
ammonia is one of the moat evident substances produced, and K. G. 
Falk and G. McGuire find that at the ordinary temperature meat 
becomes unfit for food when the ammonium-nitrogen content reaches 
O-.l O-I mgrm. ])er gram of meat. At low temjjcratures, the amount 
of ammonium nitrogen may bo much higher, 1- 3 mgrms. per grani of 
meat, before the meat is unfit. The difference is probably due tp the 
fact that different micro-organisms are at work in the two cases, and 
in su]>port of this hypothesis it is shown ® that various bacilli produce 
different quantities of ammonia when cultivated on meat or meat 
extract. 

A series of interesting experiments has been carried out by O. E. 
Thompson,®” who, by means of thermo-couples embedded in the centres 
of tins of food, has determined the time-temperature curves when the 
foods arc, heated to various temperatures by means of hot water or 
steam. Graphs and formulae are given by means of which the tempera¬ 
ture at the centre of a tin of food can be ascertained practically at 
. any time afGr the tin has been immersed in the sterilising bath. 

Tea, Coffee, and Cocoa. 

An investigation has be’^n carried out by P. Eberhardt concerning 
the variation in the amount of tannin and alkaloid in the various kinds 
of tea produced in various countries. Teas from Annam appear to bW*^ 
richest in both substances, whihstf Chinese teas are relatively poor. 

Verious methods have been published during the year for the estima- 
. tion of cacao butter in cocoa and its related products. Of thest? refer¬ 
ence may be made* to a centrifugal process jn which the cocoa or 

” J. Biol. Chtm , 1919, 37, 547 ; J., 1919, 383a. 

“ K. G. Falk, K. J. Baumann, and G. McGuire, J. Biol. Chem., 1919, 37,526 ; J., 
1919, 383a. « J. Ind. Eng. Chom., 1919, 11, 067; J., 1919, 661a. 

« Bun. Agr. InleO., 1918, 9, 1323: Physiol. Absl., 1919, 4, 288, 

E. B. Hughes, Chem. News, 1919, 119, 104; J., 1919, 735a. 
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chocolate is extracted first with dilute alcohol and then with a mixture 
of petroleum spirit and ordinary methylated ether. The ethereal 
extract is eva])o^ated and the residual fat weighed. Good results are 
said to be obtained and the method certainly deserves a trial on account 
of the rapidity with which it can be carried out. 

Further attempts have been made to find a satisfactory method for 
differentiating between the 2% and the 5% of shell in cocoa powders 
which are the distinguishing features of the grade A and grade B quali¬ 
ties. An empirical n\etliod has l\een ]>ropo.spd by T. von Fellenberg 
in whic.h the 8Ucccs.sive treatments with acid and alkali usually employed 
are replaced by a single boiling with dilute, nitric acid. The results 
for crude fibre which are obtained arc similar to those afforded by the 
ordinary process. K. Mach and P. Lcderle have tried to improve 
the ordinary proc(‘,ss by employing a filter consisting of a disc of fine 
platinum gauze having IG-17 meshes per cm. resting on a porcelain 
filter jilate and covered with a fine layer of asbestos. The fibrous 
material is ap])arently more readily retained than by paiier. 

VlTAMlNKS. 

Tlje occurrence of three types of vitamines can now be regarded 
as fairly well established. 'I’liey arc conveniently referred to as ; 

(1) Fat-soluble A, or growth-promoting viteinine. 

(2) Water-soluble B, or antinenritic vitamine, and 

(.3) Water-soluble C, or antiscorbutic vitamine. 

Fut-Solublc A. 

A convenient source of fat-soluble \ is butter, although it occurs to 
a considerable extent in various animal oils, such as whale oil and cod- 
liver oil. It is also ])resent in many vegetable tissues, and from some 
of these, such as spinach or clover leaves, preparations rich in fat- 
soluble vitamine may be prejiared " by drying in a vacuum or in air , 
at about 60° G., and then extracting with ether. A green extract is 
obtained which is mi.xed with starch and the ether then allowed to 
evaporate. The resulting dry preparation igreatly promotes growth 
in rats, and quickly causes a renewal of growth in animals previously 
! losing weight on diets deficient in fat-soluble vitamine. 

KeVent research work tends to. show that this vitamine is more 
labile than was formerly supjmscd. When butter or whale ojl is 
exposed to a temperature of 100° C. for as short a time as one hour, 
the vitamine apjiears to be completely destroyed. ‘Lower temperatures 

“ Milt,*'Ltibfn^niiUehinters, «. tfgg., 1918, 9, 277; ./., 1919, .790a. 

« Chem.-Zeit., 1919, 43, 261; J., 1919, 470a. 

“ T. B. Osborne oml L. B. Mendel, Pm. Soc. Exp. Biol, ami Med., 1919, 16, 
98 i Physiol. Abst., 1919, 4, 273. 

“ J. C* Drummond, Biochem. J., 1919,13, 81, 96; J, 1919, 436a. 
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may also cause destruction, but *tlie process is not so rapid. In the 
case of whale oil, exposure to 37° for several weeks was found to cause 
a great diminution in the activity of the accessory factor. As far 
as could be ascertained, the destrul tion was not due to changes of an 
o.vidative or hydrolytic nature. .Sajionitication by alkali of oils con¬ 
taining the accessory factor results in the disappearance of the growth- 
stimulating properties even when the hy(}rolysis is carried out in the 
absence of water and oxygen, ft has not been found ixissible to identify 
fat-.soluble, A with any known constituents of fats themselves, or with 
substances frequently associated with fats, such ns cholesterol, jihos- 
pliatides, or pigments, and all attempts to isolate the vitamiue in a 
free condition have been unsuccessful. J. ('. Drummond sugge.sts 
that this vitaminc may be of an enzymic nature instead of a chemical 
substance of comparatively simph' constitution. 

.\lthough fat-soluble vitamiue is generally ri-garded as an accessory 
substance essential for the groivth of young animals, it is also necessary 
for the maintenance of health in the adult. Experiments have demon¬ 
strated conclusively that the litters borne by rats on a diet deficient 
in fat-.soluble A, although of normal weight at the time of l)irth, fail 
to grow at a normal rate, whilst the mortality amongst them is very 
high. It may be concluded, therefore, that it is ])articularly important 
that an adequate supply of the factor should be present in the diet of 
))r('gnan^ and nursing females, bceauso otherwise the milk produced 
is doficiei.t in fat-soluble A and the infanta are likely to be ill-nourished. 

The precise role which this vitamine has to ])lay in the living organism 
is .still unknown. Eats fed on a diet deficient in this vitamine show no 
specific ])athological lesion, nor does there seem to be any direct relation¬ 
ship between the growth factor and fat-metabolism. The absorption 
of fat and fatty acids is good in animals which have been deprived of the 
vitamine for several weeks, and such animals, on jio.st-mortem examina- 
• tion, show apparently normal reserves' of body fat. In some <-ases a 
•listinct lowering in the resistance to diseases of bacterial origin has been 
observed, and it a])pears likely that the eye disease, xerophthalmia, 
which has hitherto been r^arded •'® as one of the characteristic symp¬ 
toms associated with a deficiency of fat-soluble A in the diet, is really duo 
to infection by a micro-organism to which the normal well-nourishei^ 
animal is practically immune.'*’ , • 

Mpre definite results have been obtained by E. Mellanby ** in some 
.experiments on dogs. He found that pupjnes fed on a diet de^firient 
in fat-soluble A ra^ndly developed typical rickets. The symptoms 
were speedily relieved by adding butter fat or cod-liver oil to the diet. 
Contrary to what had been observed in similar cases by other tnvestiga- 

*“ R. Guiral, Eev. Med. y Cirvgra, Havana, 1919, 24, 167 j Physiol, Abst., 
1019, 4, 224. 

*’ E. C. Bulley, Biochem. J., 1919, 18, 103. *• Lancet, 1919, i, 407. 
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tors, Mellanby’s puppies grew rapid!/ on the basal diet, but it appears 
likely that this growth is attributable to the small amount of fat- 
soluble A left in the diet. The author suggests that growth may occur 
in the absence of the vitaiuinc, but it is pathological instead of normal 
growth. In any case, the results substantiate the view that it is exceed¬ 
ingly important that young children should be supplied with an ample 
supply of this vitaminc. 

A discovery with unmeiliate practical hearings has recently been made 
by S. S. Zilva in this field of investigation. ^ He has found that the 
fat-soluble A in butter and milk' is destroyed by exposure for 8 hours 
to ultra-violet rays. Since cow’s milk is sterilised on a commercial 
scale by exposure to these rays, it seems likely that this treatment may 
cause a considerable reduction in the nutritive value of the milk. These 
rays <lo not exert any injurious action on the antineuritie and anti¬ 
scorbutic vitamines. 

Water-Sohihle B. 

Kxamination of certain cereals indicates that the antineuritie or 
water-solubh' It vitamine is situated for the most part either in the 
embryo or the outer layers of the endosperm. Apparently in the 
planjt itself, vitamines are assoi'iated with active growth, and it may 
be that the plant cells actually require vitamines in order to carry 
out certain life processes,'''’ The jiresence of vitamine in the embryo 
and outer layers of the grains of cereals suggests that, from the physiolo¬ 
gical standpoint, brown bread is to be preferred to white; and this 
conclusion has been confirmed by experiments on fowls in which 
)>olyneuritis was produced by ])rolonged feeding with white, but not 
by feeding with brown bread. Although the function of this vitamine 
has not been discovered, some striking dilferences have been observed 
in the content of enzymes in the tissues of polyneuritic and normal 
animals respectively. The amount of catalase in the tissues of pigeons 
is stated to be lower to the extent of 44% in avian polyneuritis as com- 
liared with that present in normal birds. A corresponding decrease 
has been noted in the amount of diastase in the blood. On the admin¬ 
istration of extracts containing the missing vitamine, the diastatic 
content of the blood increases at the same rate as imjirovement occurs 

the condition of the bird. It has been suggested that this vitaminc 
directly or indirectly stimulates the oxidation processes occurring in 
the body. Voegtlin and Myers®' express the view that this vitapiine 

“ diochem. J., 1919, 13, 164 ; ,/., 1919, C93a. ^ 

C. Voegtlin and C. N. Myers, A>ntr. J. Physiol., 1919, 48, 504. 

C. Eijkmnn and D. ,1. H Pol, Proc. Akad. Sci, Amsterdam, 1918, 21,48, 
Physiol. ,4I>a1., 1919, 4, 176. 

•* R. A. Uutcher, J. Biol Chem., 1918, 36, 63; Physiol Abst, 1918, 8, 620. 

S. Fuji, Jiktea Zasshi, 1917, 203, 36 : Physiol. Abst., 1918, 3, 620. 

“ Proc. Amer. Physiol. Soc., Amer. J, Physiol, 1919, 49, 124; Physiol Abst, 
1919, 4, >334. 
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is closely related to, if not identical with secretin, because acid extracts 
of duodenal mucous mcTubrane containing secretin have been fomid 
to relieve avian polyneuritis and, vice versa, extracts of yeast containing 
the antincuritic vitamine on injection into the blood cause marked 
pancreatic secretion and bile flow. 

Waler-Soluhle C. 

A con.sidcrable amount of attention has'bcen given to this vitamine, 
especially by the workers at the Lister Institute of Preventive Medicine. 
Although many materials have been invc.stigated, no rii hcr source of 
this vitamine has been di.sc.overcd than ordinary lemon juice. Lime, 
juice is greatly inferior to lemon juice, and, in [)as.sing, it may be noted 
that historical research has shown that the “ lime juice ” given to the 
sailors of the British Navy and mercantile marine to combat epi<lemics 
of scurvy which have occurred from time to time has always been made 
from lemons. Although fresh lime juice has a certain amount of 
antiscorbutic value, it is far inferior to fresh lemon jui< e, whilst preserved 
lime juice is useless. Swede juice has been found to be the most effec¬ 
tive substitute for the juice of oranges and lemons, whilst the vitamine 
has also been recognised in onions, turnips, tomatoc.s. potatoes, 
cai rots, beetroots, and green vegetables generally. Clover and siiTiilar 
plants •contain most vitamine when in the immature stage, which 
suggc.sts that hay is more beneficial when it is cut before the grasses 
are fully grown. Preparations containing the antiscorbutif! vitamine 
in a concentrated form can be obtained from lemon or orange juices 
by removing the citric acid and then concentrating the clear liquid at a 
tem|)eraturc not exceeding 10° C. By eva()oration in a vacuum, an 
active dry residue can be obtained, whilst from ai)i)le,s similar |)ro- 
ducts containing a small pro|)ortion of water can be jiroduced, which 
retain their activity for many Tuonths. After boiling orange juice, 
and making it slightly alkaline to litmus, it may be injected intraven¬ 
ously directly into the blood circulation with good effect. 

The antiscorbutic vitamine in cabbage is destroyed by drying at 
100° C. ; but if the desicc|ition is carried out at a low temperature, a 
prejiaration is obtained of small though definite antiscorbutic value. 

“ H. Chick, E. M. Hume, B. F. Skelton, and A. H. Smith, Lancet, 1018, iigar' 
735; J., 1919, 361h. , . 

T. B. Osborne and I,. B. Mendel, J. Biol. Chem., 1919, 39, 20; J., 1919, 
788a.* 

• A. Harden and S. S. Zilva, BiocMm. J., 1918, 12, 259; Physiol. Abst.f 1918, 

3, 521. ' 

“ A. Harden and B. Bobison, J. Boy. Army Med. Corps, 1919, 32, 48; Physiol. 
Abst., 1919, 4, 88. 

A. F. Hess and L. J. Unger, Proc. Soc. Exp. Biol, and Med., 1918, 16, 141; 
Physiol. Aba., 1918, 3, 522. 

** M. H. Givens and B. Cohen, J. Biol. Chem., 1918, 36, 127 ; £. M. Dalf and 
Tozer, Biochem. J., 1918, 12, 416; Physiol. Abst., 1919, 4, 13“ 
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On storing, however, the antiscorbutic power rapidly disappears, and 
in three monthp the cabbage is entirely inactive. Raw tomatoes when 
included in the diet of the guinea-pig give efficient protection against 
scurvy,** and even after drying at. 35“0. a certain proportion of the 
original antiscorbutic imwer is retained. Vegetables such as cabbages, 
carrots, etc., retain their antiscorbutic. i)ower when boiled in water for 
a short time, esjiccially when taken young and fresli. (’anned vege¬ 
tables, with the excei)tion of tomatoes, liavc only a small antiscorbutic 
value. 

The results obtained by dhic.k'and others referred to in the previous 
report showing the low antiscorbutic [mwer of ordinary milk have since 
been ani])ly confirmed and exrimdcd. Rvidenee has been brought 
forward *^ indicating that core’s milk has a higher antiscorbutic value 
in summer than in winter, due probably to the difference in diet, fresh 
herbage being consumed in the, summer, and hay, oil cake, and roots in 
the winter. It is suggested that the use in winter of turnips or swedes 
rather than mangolds should lead to tin; ))roduet.ion of a milk of higher 
antiscorbutic value. The rcsidts of the experimental work show con¬ 
clusively that <lried cow's milk is inferior to raw tnilk in antiscorbutic 
])ower, and that even raw cow’s milk is a food of comparatively low 
valde in this respect. It is most desirable, therefore, that extra anti¬ 
scorbutic material should be jnovided when infants arc to be nourished 
entirely on cow’s milk, and for this purpose the raw juices of oranges, 
swedes, or tomatoes are spc'cially recommended. In the case of the 
last named, good results have been obtained even with the tinned 
material.** 

The study of the increase in antiscorbutic vitamine during the ger¬ 
mination of seeds has yielded particularly interesting results.** The 
antiscorbutic value of dri('d peas and lentils after soaking in water for 
24 hours followed by germination for 48 hours at room tentj)craturc is 
five to sixfold that of the dry seeds. Although inferior to orange or 
lenron juice, cabbage, or swedes, germinated cereals are equal in anti-* 
scorbutic value to many other vegetables such as potatoes, carrots, or 
beetroots. A considerable proportion of tljp antiscurvy power gener¬ 
ated in these germinated seeds may be destroyed at the boiling tempera¬ 
ture so that the cooking siiould be for as short a time as possible. 
’Sevejal interesting instances illustrating the antiscorbutic value of 
germinated seeds might be given. In a hospital ** for Serbian soldiers, 

H. Givens and H. B. McCIugage, J. Biol. CAt'W.,^19I9,37, 253 ; Physiol.' 
Absl., 1919, 4, 133. 

B. E. Bamca and E. M. Hume, Biochem. J., 1919, 18, 306. 

A. 1?'. Hess and L. J. Unger, Proc. Soc. Exp. Biol, and Med.^ 1918,16,1; 
Physiol. Abst., 1919, 4, 30. 

•* H. Chick and E. M. Dell, Biochem. J., 1919, 18, 199. 

** H. W. Wiltshire, Lancet, 1918, ii, 811. 
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as many cures of scurvy were detained by trcatmeut with germiiuiting 
haricot beans as with fresh lemon juice. Another illustration ** is 
afforded by the results of an inquiry into the cause of an outbreak of 
scurvy among a Kaffir battalion in France. The diet of this community 
was arranged so as to reproduce as nearly as possible that of the native 
kraal.s. where, in spile of a limited diet, suirvy is unknown. The 
arrangements even included the provision of a nativ<‘ beer bri'wed from 
millet, of which large quantities are regularly consumerl in .Vfrica. 
When the outbreak of scurvy occurred a court of impiiry was held, 
and the following fact’was e.stablishcd, vis. that the beer as brewed 
m South Africa was prepared from germinated millet, but that in 
France the jiroeess of germination had been omitted for reasons of 
convenience. 

The symptoms of scuryy in guinea-pigs, and particularly the degenera¬ 
tive tooth changes, have been investigated and ilcscnbed at length by S. 
S. Zilva and F. M. Wells.'" T'he disease is identical with that occurring 
in the human subject, and it is suggested that the prevalence of tooth 
decay in man may be in [lart due to the occurrence of slight but unrecog¬ 
nised attacks of scurvy. Similar results have been obtained by M. 
.Mellanby on dogs,'"’'' and by A. llardmi and S. S. Zilva and U. K. 
Uarnes and K. M. Hume on monkeys. « 

• Pelldi/m. 

The r. suits of several investigations have ri'cently been published 
dealing with the retiology of this disea.se. In South t'arolina practically 
all the new cases of jicllagra in the community have been found to 
develop whilst the persons tvere residing in the same house with or 
ne.\t door to a pellagrin in the active stage of the disease, or within 
six months after such an e.\po.surc to the disease. It has been found 
also that following the installation of a projier sewage system the sjiread 
aif the disease has been almost completely arrested. The general bulk 
of the evidence indicates clearly that this disease is not due to the lack 
of a specific substance such as is without question responsible for beri¬ 
beri, and it is probable that the observed connection between pellagra 
and a diet of maize is diife only indirectly to the poor state of health 
thereby produced rendering the person concerned more liable to the 
attack of an unknown specific “ pellagra ” bacillus. 

Cattle Foods. 

Much attention has been given to the possibility of treatin{v straw 
with acid or alkaii«> 0 T with steam under pressure, to render it a more 

'>• H. W. Dyke, LaMet, 1918, ii, 013. 

” Proe. Roy. Soc., 1919, 90b, 505; Physiol. Absl., 1919, 4, 178. ' 

»• Lamxt, 1918, ii, 767. 

«» J. Pathol, and Baa., 1919, 22, 246 ; Physiol. Absl., 1919, 4, 274. 

Med. J. Birmingham, 1918, 11, 786 ; Physiol. Absl., 1919, 4, 224. 
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suitable food (or cattle. By treatment with acid^^ a considerable 
proportion o( insoluble material can be converted into sugar-like 
products. By treatment with alkali the straw appears to be modified 
in quite a diflerent manner. The fat or wax and most of the silica are 
removed, and the residual straw is brought into a soft condition most 
favourable for assimilation by ruminant animals. By this process, 
however, a small loss of soluble juatter is involved owing to the 
necessity of removing and washing out the excess of alkali. 

Castor bean moal,’^ ))alm-kernel cakc,’^ lupins,’* seaweed,™ fish¬ 
meal,” brake fern,’* and horse-c.hcstnuts ’“ can all be, made to furnish 
more or less suitable foods for cattle. Freshly ])ressed castor-oil eakc 
contains the. highly toxic substance, ricin, but by submitting the 
material to a high temperature, the riein is completely destroyed, and 
the (aike converted into a satisfactory cattle food. Palm-kernel cake is 
a profitable cattle food, provided it is in a dry state. In the presence 
of traces of moisture it rapidly becomes rancid, with the ])roduction of 
an intense odour of sweat due to tin-liberation of caprylic acid. Under 
good conditions, however, it can be. kept for many months without any 
unsatisfactory changes developing. fiUpins must be extracted with 
water to remove the poisonous alkaloid, before being employed for 
cattl/' feeding. Kveii then they are not easily digested and should bo 
mixed with finely (dropped oat straw before being given to the animals. 

Fish-meat is made from fresh offal recovered from fish at the ports, 
together with whole fish rejected as unfit for human consumption, or 
unsaleable owing to an excessive 8up])ly. The raw material is steamed 
and a portion of the oil removed by pressure. The residue is then 
completely dried and crushed to a meal. It is said to be an excellent 
cattle food. 

A. Jonscher, njfi'titl. ('Arm., PJ18, 24,270; ./., 1910, :t01.\. F. lloncanip 
and K. Itlanck, Latidw. Vcnturhft-Slnt,^ 1910, 93, 17.7 ; ./., 1919, S41a. 

” F. Hansen, Hiedcrmatin's Zt'ntr.f 1919, 48, 110; J., 1919, tOoA, 

Anun., J. Board Agrir., 1918, 24, 1444. 

” ,J. K. Furlong, J. Agric. Sci., 1919, 9, \37 ; J.. 1919, 384a. 

Boodt, Tydsrh. der Neder, Heidemaatschappijt 1918, 30, 08 ; BhysioL Absl,. 
1919, 4, 280, t 

™ B, R, do Bruyn, De Veldbode, 1918, 807, 524; PI,y.iiol. Abst., 1919, 4,283, 
" C. Crowthcr, J. Bd. Agric., 1919, 26, 480; J., 1919, 73.)A. 

A. Zlatnroft, Z. Nahr. Genassm., 1918, 36, 483; J., 1918, 712a, 

»• A'. Hciduachka, Pharm. Zcniralh., 1918, 59, 291 ; J., 1919, 49a, 
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WATER AND SEWADE I’URIFK'ATION. 

Bv Silt Alkxander C. ILouston,’ K 15.K., C.WO., .M.J5.. D.Sr., 
Director oj Water Examinations, Metropolitan Water Board, 
hondon. 

It i.s ini]) 0 .s.sible to .say for a given year how iiiiicli it ha.s borrowed from 
the wisdom and cxjierioiice of jirevioiis years, or to try to measure its 
infliienee on the years that are to eonie. Even jireseiit-day tangible 
discoveries may show, to thi' far-seeing eye, some of the lionoiiralile 
rust of antiquity, and indeed tiie extent to which we borrow on the 
past in thought and deed is incapable of measurement. Thus it haiipens 
that ill trying to sum uji the knowledge gained in a particular year 
we are always trespas.sing on the past and, conversely, we mav betloing 
the year in question too little credit in relation to its bearing on future 
progre.ss. Neverthele.ss, it is desirable to attempt jieriodically to take 
stock of current knowledge, to endeavour to show the general trend 
of events, and to indicate .some of the directions in wliich future jirogress 
is likely to, or .should, take place. 

The year 1919 has been a culminating one in the struggle of expediency 
over sentimentality, and in new ways of looking at things. Home, of 
the events, which during recent years have brought us to-day to this new 
jumping-olf ground for more rajiid progre.ss, may be brietly de.scribed. 

W.STEH. 

■Vt the V'ery outset of the war, the pioneer work on chlorine sterilisa¬ 
tion at Lincoln * in 1905 bore full fruit, (living full credit to all other 
preventive agencies at work, it may still be .said that the health (thanks 
to Horroeks and his colleagues) of our Armies in the Field all over the 
world was considerably, if not largely, influenced by efficient chlorifffi 
sterilisation processes. 

In 1915 a notable event occurred Aberdeen^ ri-ceived thf^assent 

I Fifth Report of t/fi Royat Cotumi/mion on Rewaye Disposal, Appendix JV, 
pp. 99-166 i also pp. 84-98 ; also 171. Dr. Keecc’s Report to the Local Govern¬ 
ment Board on Lincoln epidemic (No. 226), 1908. ** 

- Brivate Legislation Procedure {Scotland) Act, 1899. Aberdeen Corporation 
Water Provisional Order, Proceedings at Inquiry, October 21-27, 1916 (The Univer¬ 
sity Press, Aberdeen). 
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of Parliament to ^ scheme for purifying the River Dee for waterworks 
j)urj)oses by (1) cxccss-lirning, (2) short storage, and (3) rapid filtration, 
the saving in < a])ital cost on alternative schemes exceeding £100,000. 
'I'he way towards this event was paved by the discovery that caustic 
lime present in water, in even the smallest excess, exercised a strong 
bactericidal action.® 

In 1010 the Metropolitan .Water Hoard ’ decided to save coal by 
chlorinating raw 'I'hames River water (TO-KO million gallons a day) and 
allowing the treatcii water to llovy by gravity down the Staines Aque¬ 
duct, instead of first pumping it up into Staines Reservoirs. The 
difference between the e,o.st of ])mnping and the cost of chlorinating 
is about £1000 a month. The treatment is in successful operation 
to-day. 

The New Iliver sup|ily ® of the .Ib'tropolitan Water Hoard is made up 
of a variable mixture of New River water (Upper Lea water) and pure 
well water. During the greater ])art of the year, owing to the good 
(pialitv of the well water and the relatively satisfactory state of the 
river water, tlu! filtered water results are remarkably good, as judged 
by the ordinary chemical and bacteriological standards, despite the 
fact fliat the rate of filtration at the New River works is considerably in 
c.xccss of that praetused at the, other works of the Hoard. During winter 
Hoods, the river water deteriorates so much that the excellent quality 
of the well water fails to “ mask " the deterioration of the mixed filtered 
water ])roduet. The storage reservoirs at Hornsey and Stoke Newing¬ 
ton are far too small to affect the position materially. In 1916 the 
Metropolitan Water Hoard started investigations with the object of 
seeing whether it might not be po.ssible to remedy this state of affairs 
by chlorination. It is obvious that to increase materially the filtra¬ 
tion area, or to provide adequate storage accommodation, would mean 
an immcn.se capital outlay in order to improve matters during these 
transitory j)criods of deterioration. 

't he experimeiits have been most satisfaidory in a bacteriological 
sense, but the unfortmiate tact remauis that^wheu the treatment was 
carried out uninterruptedly for longer than about a fortnight, the water 
.acquired a decidedly objectionable taste. This was partly due to the 
"'filters .gradually and progres-sively ad.sorbing ta.ste-imparting materials, 
which eventually eseai)ed into the filtered water, so that even when the 
treatment was perforce stop])ed the ta.stc remained for some timt in 

’ Metropolitan Water Board, Director of Water JSxaminOdion'a Eighth Reaeareh 
Report (sco also Ninth and Tenth Research Reports). 

* Metrop».Mtan Water Boards Director of Water Examination'^ Twelfth Reaeareh 
Report (see also Eleventh, Twelfth, and Thirteenth Annual Reports). 

• Metropolitan Water Board, Director of Water Examination's Eleventh, TwelfAt 
and Thirteenth Annual ReporlSa 
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the water as supplied to consumers. It should perhaps bo oxjilainod 
that for toclinical reasons it was impossible to ehlorinate the water 
8ubse<iueiit to filtration. Although a filtered water may reipiire less 
chlorine for sterilisation jmrposes than an unfiltered one, the writer's 
experience has been that with some waters, at all events, there, is a 
greater liability to taste troubles if the chlorine is applied snlweijnent 
to the filtration process. Jn IhIH a syideni of snper-i hlorin.ilion and 
(le-ehlorination was adopted, it having been found in the laboratory 
that (‘ven a grossly-super-cblorinat^'d water had no taste after de¬ 
chlorination. In j>raclice, however, the, results were only moderately 
successful with regard to absence of taste, although yielditig excellent 
residts bacteriologically, nevertheless it did .seem as if the kind of taste 
was considerably' modified in i haractcc by this nu'thod of trealment. 
The matter is being further investigated, and it is hoped that some 
.satisfactory solution of the dilliculty may yet be found. The writer 
has recently discovered that potassium ]>ermanganafe in doses of 2 H 
lb. per million gallons is most effective in preventing or removing the 
taste of chlorinated waters whether added bidore, simultaneously' 
with, or after the chlorine. It appears, however, to be inelfei tive if 
the permanganate is added before, and the chlorine after filti*tion, 
although the converse jilan yields successful results, as does also their 
joint use either before or .after filtration. Sodium manganate may be 
used successfully in.stead of permanganate of pota.ssiuin. The matter 
has gone lieyond mere laboratory experiments. For examjile, .'I.'} million 
gallons per day flowing down an open channel were treated with 
chlorine (1 in 1 million). The water a little way below the point of 
treatment (about J hour’s flow) had, after de-cblorination, a decided 
“ chemist’s shop flavour ” or “ iodoform ” taste. Next potassium 
permanganate (,S lb. per million galloms) was added immediately below 
the. point at which the chlorine entered the water. After a suitable 
, interval it was again, after de-chlorination, tested at the same spot 
as before, and it no longer gave any taste. The e.vperinwnt jitas 
repeateil twice more with exactly the same satisfactory results. Uy this 
" see-saw ” experiment it*was jiroved conclusively that permanganate 
under practical out-door conditions can prevent or remove, the objec¬ 
tionable taste of, at all events, some, chlorinated waters. With a longS! 
contact the dose of permanganate may sometimes be reducetf four 
timps. The point that the writer desires to emphasise is that 
_ I he New River experiments constituted an attempt to tiiie over 
economically peridOs of crisis, and it is diflienlt to .say how 
far such efforts may eventually lead us. For examjilc, sjieaking 
more particularly of river-derived water supplies, fTiere are 
•normally two periods of the year when the filtered water results 
are apt to be relatively unsatisfactory. In summer, during very 
hot weather, the consumption of water may be so niftterialiy 
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increased as to lead to considerably increased rates of filtration, and 
in the winter the water about to be filtered may be much less pure 
than the normal, and, in addition, there arc a variety of circumstances 
which increase the difficulties- for example, the rate of filtration 
may have to be increased during exceptionally cold weather, owing to 
increased consuinjjtion of water consequent upon burst pipes and taps 
left running overnight. Kiirtlier, frosty weather may lead to meehani- 
eal interference with the liltration process, and a seasonal deficiency 
in the water of those growths whii b form a skip on the surface of the 
saml in the filter may also be a factor in inHuen<-ing the results, ft 
is at times sueh as these that sterilisation proce.8.ses seem specially 
attractive, for the intcre.st on the eajiital cost and the working costs 
are inconsiderable, or, at all events, immeasurably small, in comparison 
with the alternative of an im rease of filtration' area not really needed 
except in periods of stress, nevelojiments in the foregoing direction 
seem likelv to attract consideralile notice in the near future. There 
is also the point that coiusequent upon the war all engineering projects 
have been greatly delayed and that a considerable time must elajise 
before new works can be completed. Meanwhile, the e,onsum|)tion 
of wa^.er may be progressively increasing, leading to inerea.sed rates of 
filtration and to a worse water being supplied to consumers. Here 
again chlorination as a temporary measure may be found extremely 
useful. 

In IblT Rotherham decided on the policy of re-u.sing the abandoned 
and severely censured HIley gathering ground, and, subject to the 
approval of the Local (lovernment Board, to sujiply water from this 
source, after being rendered safe by sterilisation proeesses, to the 
inhabitants of that town. 

Somewhat later, Cardiff'* determined to ado]>t a similar course in 
regard to a portion of their gathering ground, which had been jiro- • 
vi6i6nally given uj) as not wholly satisfactory for waterworks jmrposes. 

The saving involved if the.se two tlccisions could be successfully 
carried out was of a very material kind. 

In 1917 Accra was faced w itb a very unsatisfactory position as regards 
its wa^er supply. The water (swanqr water, liable to pollution) deterio¬ 
rated to a remarkable e.xtent in the relatively large storage reservpirs, 
absolutely necessary for purposes of quantity. Exhaustive experi-, 
ments were made, and it was found that by ajlidying the “ excess 
lime " iqethod of treatment the water was freed from excremental 
bacteria {e.g., B. coh) and remained clear, odourless, and free from 

• C. H. Priestley, “ Temporary Sources of Supply in Times of Emergency,’ 
H’oter, Jjdy, 1919, p. 175. 
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growths under conditions of stArago. Tlie saving on alternative puri- 
fication works represented a large sum of money. This is the first 
occasion on which the e.’cce.ss-lime method has been used for the express 
double purj)osc of destroying “ plankton " development and rendering 
water safe from the epidemiological point of view. 

In the present year Sheffield’ conceived a .scheme for the utilisation 
of river water as compen.sation watei*, which, de.s|)ite its bold and 
nn|)recedente<l character, received, with certain re.servations, the 
assent of Parliament. * It is of interest to consider this uni(pie proposal 
at some length, bccau.se its influence on future jirocedures may be far- 
reaching. Sheffield was obliged by Act of Parliament to j)a.ss about 
10 million gallons daily of pure moorland water from the Dam-Klask 
and Kivelin re.servoirs. down the course of the grossly polluted river 
Don (wliii'h, of course, was not used for drinking purpo.se.s) as com))en- 
sation water. 'I’lie proposal was to reserve this ])uro water to inerea.se 
the domestic supply to Shellield and to abstract from the Don below 
the point where the sewage effluent from the city, together with many 
other impurities, entered the river an apjuoximatcly similar amount 
of water, to purify and soften it, and to pump the |mrificd river water 
hack about eleven miles up-stream and pa.ss it through thest*(utory 
mill gaug<? in lieu of the unneee.s.sarily pure water discharged from the 
re.servoirs for compensation j)urposes. The word " unnecc.ssarily 
in till' I'onnection is used advisedly, for the river Don water was only 
used foi trade purjioses and was so heavily 2 )ollut.ed with ochre streams, 
trade effluents, and waste liquors near and below the jioint of discharge 
of the conniensation water that to “ feed '' it with water of a high 
degree of |)urity was a wasteful procedure. 

Sheffield considered that if they jiurified and .softened the river water 
abstracted below Sheffield to a standard at least equal to that propo.sed 
by the Iloyal Commi.ssion on Sewage Disiio.sal, and .softened it as well, 
they were, in no way injuring trade interests, destroying the amenities 
of the district, or endangering health. Indeed, by utilising a^mre 
moorland water for augnienting the dome.stic sujqily of Sheffield, they 
were greatly contributing to the prosperity and welfare of that import¬ 
ant city, and conserving the water and financial resources of the eountry, 
inasmuch as any alternative jiroject for jiroviding an equal ^uaifflrv 
of [lotable water would have ’involved the ratepayers in a ca^iital 
oiftlay of approximately 3 million jiounds, compared with £.35(),f)00. 

The proposed yethod of purification was by lime and sofla treat¬ 
ment, followed by efficient filtration. 

In proof of ability to purify the water efficiently an ^fperimental 
jilant was erected and elaborate te.sts made. The following table 
shows some of the results obtained; 

’ ShefUild Corporation’a Bill (1910), Bart II. — Waterworka. 
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Analyse'* ut Ulver 
Don water taken at 
)>roiios<‘4l intake. 
PiirtH |M'r 1011,000. 


AnalvKai of river 
water after 
tn^tmeDt. 
I’artM |kt lOO.Otm. 


Solids in .suspension 

Hardness. 

Oxygen absorbed in 4 hours 

•Acidity. 

Total alkalinity. 

(Jhlorino. 


Nil to 10 00 
10-.3.') to 30-.50 
0-32 to 2-38 
Nil 

2-00 to 21-60 


Nil 

3-71 to 8-71 
0-19 to 0-80 

5-00 to 8-25 
2-00 to 21-00 


Jt may be said that Parliament endorsed ,thc wise proposals of 
Shellield on all iioinls of irrinciii'le, but imposed certain reservations 
and inodilications, as a m<-asure of precaution, in view, no doubt, of the 
unique and unprecedented nature of the project. 

llriefly these w<-re us follows; 

1. The niaxiinuin quantity of water which ibay be abstra<-ted from 
the Kiver Don and pumped back for use as com|)ensation water is 
roundly .A million gallons jier day. 

2. The treated water is to be di.si-hargcd with at least an equal 
quantity of reservoir water subject to an addition of 1(1% in the quan¬ 
tity of treated water. 

3. 'I'he .standard of purity and the terms and conditions prescribed 
by the Act may be varieil by the Ministry of Health on the representa¬ 
tion of the Corporation, the West Riding Rivers Board, the As.sot!iated 
Millowncrs, or any other body or person having a substantial interest 
in the mat ter, after the exjiiration of four years from the date when the 
treated water is lirst used for Comjienaation jmrpo.scs. 

4. Pi-esi-rila-d standard; Solids in .suspension, 2 parts per ll,(l,(((X) ; 
hardne.ss CaCO., (.soai) solution), 8 parts; oxygen absorbed from 
iV/8(l potassium permanganate, in 4 hours, at 8(i° h’., 1 jiart per 
l(lt),( 00, or on the average of 3 consecutive days not more than 0-7.') jiart. 

The Report of the Select Committee on Local Legi.slation which con¬ 
sidered the Shellield Bill stated : 

" 'I'he Sheflleld Corporation Ifill (-ontained entirely novel propo.sals 
witli regard to water supply. The Corporation were allowed, after 
full evidence being given, to substitute for coenpensation water, which 
they are now under statutory obligation to discharge into certain 
rivijrs, an etllu-cnt from their sewage works purified to a standard 
requiri^l by the Bill, and which standard is phased to a considerable 
e.xtent on the findings of a Royal Commission of some years ago. The 
urgent need for, ami diflieulty in obtaining, a further supply of water 
for domestic jiurposes, combined with the spe(-ial ( ircvunstances ailecting 
Shetfield, make this ea.se suitable for testing an experiment, which, if as 
sm-eessful ms the evidence suggested, would be of im-aleulable advantage 
in other cases, where suitable conditions exist for its application.” 

In the preparation of the.se notes the writer is greatly indebted to 
the courtesy of Mr. Terry. 





471 


WATER AND sjwAOE PUBIPICATION. 

Within the last few years a gfeat deal of attention has been directed 
to the ausiiended matters’* (particularly the " plankton "®) in river and 
reservoir waters, owing to their oilect in choking sand filters and some¬ 
times in giving the water an offensive taste. At the Jletropolitan Water 
Board’s Laboratories it is the practice to e.xamin<“ bi-weekly all the 
.samples of pre-filtration water (20-25 in number), river w.ater, all the 
stored waters, gravel water, etc. The methods adopted are as follows : 

The “ resistance to filtration " (by this is imsint the degree to which 
£he suspended matters—living and dead—in a water interfere with 
its filtration) is te.stcd in the following inamier : .V piece of linen of 
superfine quality (96 meshes to the linear inch) is folded four times, 
moistened with water and tied round the end of a glass tube (J in. 
diameter) by means of a rubber band. It might be conjectured that 
a layer of sand wo\ild "be more suitable than linen. The writer has 
tried it, and it gives a mo.st disappointing range of results, unlike linen, 
when the results vary from O'O to over .‘fdO according to the amount 
of suspended matter in the water. The tube is jwased through a rubber 
bung which is fitted into a filtering flask, comiected with a filter j)ump. 
The other j)rojecting end of the glass tube has a juecc of rubber tubing 
attached to it, and into this is inserted the end of a pipette containing 
KMl e.c. of tho sample of water to be examined. The water ^a.s.ses 
through the linen into the flask, and i)ractically all the suspended 
matter is ndained on the inside of the linen. The rubber bung and 
glass tube are then detached and fitted on to the additional piece of 
apparatus. 

This is merely a convenient arrangement for su[)plying tap water 
under a constant head (about 5 ft.). 'I'he water is filtered through 
the linen, with its .skin of su.spended mutter derived from l()(t c.c. of 
the original water, for the .sj)ace of one minute, and the filtrate is then 
measured. A water having little or no susjiended in.atter will, in these 
circumstances, give a filtrate of, say, 2(H) ;)()() c.c."’“ A water badly 
affected with algal growths may yield no me.asiirable filtrate, and 
between these two extremes all kinds of re.sults are obtained^ee 
charts pp. 472-3). , 

As regards the microscopical appearances of the suspended matters, 
the following photographic method of examination is used in order 
to obtain qualitative and quantitative pictures of the condition^of fUb 

” ^Od pp. 35 and 37 of ** Studies in W^dtr Sujt'ply " (Messrs. John Bale, Sons & 
Danielsson, Ltd.) diagrams will be found fully illustrating tho methods employed. 
See also Mtiropolitaijf Water Boards Director of Water Examination's Twelfth 
Research Report^ and Ninth, Tenth, Eleventh, Twelfth, and Thirteenth Annua 
Reports. 

* Photomicrographic illustrations of the various growths in water ^1 be found 
in ** Studies in Water Supply'* (Messrs. Macmillan k Co.), ** Rivers as Sources 
of Water Supply ** and ** Rural Water Supplies and Their Purification " (Messrs. 
John Bale, Sons k Dantelsson, Ltd.), and also in the Director of Water Examina¬ 
tion's Reports to the Metropolitan Water Board. 
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various waters; :i(l r.r. of the water are )jlaee<l iii a tube and 

eeutrifuged, the result being that all matters in suspension are driven 
to the bottom of the tube. The contents are then carefully poured 
olf to a little above the (t-2 e.c. top mark on the narrower portion of 
the tube. The pipette is then used to suek out the water to exactly 
the level of the ()‘2 c.c. iop mark, care being taken not to disturb the 
sediment. This water is expelled from the pi|iette, which latter is then 
used to mix thoroughly the deposit with the water remaining in the ti^e. 
Between the two marks is exactly (J-l c.c., and this amount, pr one- 
half of the whole of the sus|)endcd matter in 20 c.c. of water, is tran.s- 
ferred with the jiipette to the small cell. A trace of formalin ^s added 
to prevent the msrvement of any motile organisms that may be pre¬ 
sent, and iftw we have O-l c.c. or the suspended matter pertaining to 
lo c.c. of water, lying in the cell ready to be photographed.*’“ The 
slide is next centred, so that the middle of the cell lies exactly below 
the centre of the lens. A magnification of .00 diameters is employed 
*• • See footnotes on page 471. 
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as this, in most cases, is quite large'enough for diagnostic purposes, 
and it gives a reasonably flat and a relatively large field. Of course, 
the whole of the O-l c.c. is not photographed, but it has been found 
experimentally that about one-twentieth part appears in the picture, 
which corresponds to the suspended matter in J c.c. of the original 
water (see plate illustrating some of the growths found in 
water). 

The river water usually filters badly in winter, due to the mud, silt, 
and dirt brought down by the floods, relatively badly in spring and 
early summer, due to growths (e.g., synedra, -pleurosi/jma, dicUonui 
navicula, tahellaria, etc.), but for the remainder of the year the results 
are usually satisfactory. 

The stored reservoir water varies enormously, some reservoirs yield¬ 
ing excellent water all the year round, whilst in other cases the results 
deteriorate, due to an over-development of growths in the late winter 
and early spring, and again perhaps in the summer and early autumn 
months. The growths in the reservoir water are usually different from 
tho.sc commonly present in the river water, are much more abundant 
and of more varied character {e.g., jragilaria, asterwnella, tahellaria, 
■pandorina, cyclolella, slephanodiicus, ceratium, glenodinium, synura, 
■sfauraslrum, pediastrum, scenedesmus, eitdorina, volvox, oscillaria, etc.). 
In the absence of any over-development of these growths, stored water 
filters much better than river water. The further study of the con¬ 
ditions which foster the development of these growths is highly import¬ 
ant, as they sometimes give water a most objectionable taste and 
smell, and, aj)art from this, their choking effect on filters is often a 
serious matter. The choking effect may actually lead to a shortage 
of available water and interfere so markedly with the normal working 
of the filters that an impure water may be supplied to con¬ 
sumers. 

As regards remedial measures, co])per sulphate, in doses of 1 in 1 to 
1 in 5 millions, has been found to be most effective, especially if applied 
at "an early stage of “ plankton ” development; and potassium per¬ 
manganate (dose 6 lb. per million gallons) has,a remarkable influence in 
removing the objectionable taste produced by excessive development of 
imdesirable growths in water. 

Despite the extension of rapid filtration plants, the advocates of^the 
slow sBjid filters remain, rightly or wrongly, absolutely unshaken in 
their belief in the advantages of this well-tried melAiod of purification. 
The question, however, which is at present receiving Considerable 
attention da this: Is it permissible with, possibly even without, the 
use of aluminium sulphate as a coagulant to filter at an exceedingly 
rapid rate, to condone any falling-off in the chemical results, and to 
secure the safety of the consumer by a post-filtration chlorination pro- 
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1. Ptdiaalrum x 400. 2. Pleuroaigtna X 50. 3. Qlfnodimwn x 150, 

4. Astcrt<m€Ua X 150. H. Si/n*><lra x 50, 6 . Volvoc x about 25. 7. Closterium x 50. 

OinoOryon X mo. 9. Ogallaria x 250. 10. Staunutrum x 50. IJ. Fnjftlaria X 50. 

('tratium X 50. 13. Tabellarut X 50. 14. Cydoteila—Stephanalisoua gTO\x\i x AOO* 

Growths found in Kiver and Stored Water, 
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coss { '® There Hfe many thiiiga ^vlli(■l^ miglit he urged against such a 
procedure, but it is, at all events, attractive on I'conomical grounds, and 
the final sterilisation })rocess, if properly carried out, would ensure 
e])ideiniological safety. 

The writer has had so much occasion to deal with the question of 
accident “ in <’onnection with waterworks procedure that he a]i]>roaches 
the subject with S(»me (lididence. Yet it is a matter of such imp(»rtanee, 
and has been, and is being, so .seriously neglected that the time .seems 
opi)ortune, de.spite the, (jerhaps ui'duly, tolerant and non-critical 
attitude adopted by the writer in this article, to utter a word of grave 
warning. It is extremely ditiicult to define accident in the .sense here 
suggested. The epidemiologist, bacteriologist, exqiert in preventive 
medicine, and men of special knowledge in the.se m.atters are so fully 
aware of the significance of this .subject that no words of ex'jilanation 
are needed. Outside certain circles there is room for elucidation. In 
its simplest form it is obvious that to allow the j)o.s.sibility of any adven¬ 
titious water to enter a water sujiply subsequent to its purification is 
fraught with iiotential danger, and danger wliich even the most astute 
e.xpert may be powerle.ss to gauge. If filter beds, filter wells, culverbs, 
.service reservoirs, etc., are not watertight, it may be im])o.ssil)J^i for 
the triyned observer to judg<“ underground .sources of pollution in other 
than a spirit of pure speculation. It might be surmi.sed that, in view 
of these dilticulties, the watertight integrity of waterworks would be 
taken for granted ; failure indeed in this rcsjiect might be regarded 
as the senseless sacrifice, at all events in a potential sense, of all the 
money exjiended on purification. Jlistory, however, does not confirm 
this supposition, nor does experience even show' that contaminations 
of most doubtful origin are absolutely foreign to the final stage of 
delivery of a reputedly safe water to the con.surner. The fact is that 
waterworks authorities, having purified water to a high standard, are 
sometimes curiously oblivious to the circumstance that between their 
purification proces.ses and the mouth of the consumer there may ijf a 
gap of dangerous significance. 

The writer knew of a caSe where a shed had actually been constructed 
(it has since been demolished) over the toji of a filtered water well, and 
was used by numerous workmen as a shelter and storage place for tl»r 
tools. The only protection was that the mouth of the well was covered 
over with loose iron plates. 

Meiropolilan Wrjer Board, Director of Water Examination’e 'Airteenth 
Annual Report. 

** See p. 104, “Studies in Water Supply" (Messrs. Macmillan & Co.); also 
p. iiO, “Rural Water Supplies and Their Purification" (Messrs. JohH*Bale, Sons 
& Danielsson. Ltd.); also heading “ Accidental Contamination,” Index to 
Director of Water Examination's Research Reports {Metropolitan Water Board) to 
be found at end of Eleventh Report on Research Work ; also his Second Annual 
and suooeeding Repurtiy , 
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Another case within his recollection' was one in which a 12-inch iron 
pipe, jointed in l.lie middle, conveyed unfiltcred and polluted water, 
used for coiidensiii)' pur[>oscs, over the mouth of a filtered water well. 
One day a frai-tiire occurred at the joint and a large volume of con¬ 
taminated water was swept into the supply. 

Yet another case, presents itself. A consumer used the ordinary 
water supply at one part of an hydraulic press and a very impure high- 
pre.ssiire water at another part. .\ leaky ]ii.ston allowed the impure 
water to displace the pure water in the sumily )>ipes and jrrobably in 
the main itself. The re.sult was fhat a foidnasting and jiollutcd water 
was drawn from any jaire water ta|) In the building. 

There are many jrer.sons who believe that no water-borne, or milk, 
or food e))ideinio has over resulted e.\cei)t as the rc.sult of an accident, 
and these ob.servers e.xjdain the comparatively'frequent non-oreurrence 
of disea.se in connection with known pollutions by the ab.sence of .some 
accidental ciroumstance, which can convert a contamination of rela¬ 
tively small volume into an agency of incalculable danger (/.c., a change 
from nou-specillc to specilie jxdlidion). t'oncretc! instances may be 
given. A water supply may be contaminated with matters of e.xcre- 
mental origin, but none of the individuals contributing to the pollution 
may he .sutferiug from di.sease, or the ellects of disea.sc. Imagine, now 
that one of these individuals is suflering from ty|ihoid fever, or c'holcra, 
or having sutlerc'd from these maladies is in the unfortunate position 
of being a typhoid or cholera “ carrier. ’ Such a |)erson has unhappily 
become a “ human factory of disease,” and may contribute to any 
pollution myriads of typhoid or cholera germs. Immediately the whole 
aspect of affairs is changed, and what was previously a potential danger 
becomes at once a incest dangerous menace, and in all probability the 
genesis of a widc'spread e|)idemie. .Again, let us take the case of a dairy, 
in which the milkers are of unclean habits. .Vo harm may result until 
perhajes one of the milkers contracts ty])hc)id fever and returns to work 
as a typhoid carrier, in which event the .safety of the milk consumers 
liaTigs cm so delicate a thread as to be practically non-existent. One 
could give innumerable instances in suppsrt of these contentions, 
but enough has been said to show the peril surrounding the conduct 
o^a waterworks undertaking if this question of accident is not kept 
promipently in the foreground. 

Many things have to be. considered- the health of workmen, sanitary 
conveniences on the works and their surroundings, questions of fishing, 
position of drains, cesspools, etc., watertight chd»acter of the whole 
system of sup])ly (lilters, culverts, filter-bed wells, service reservoirs, 
etc.), penWties attaclual to nuisance. undesirabiUty of strangers being 
admitted to any jiart of the works (from source to consumer), possibili¬ 
ties of contamination of the filtered water in the engine wells, “ in- 
suction ” into mains owing to diminished pressure, etc., etc. 
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The writer has had much experience in these matters, and he has seen 
great fluctuations in the quality of water, as judged by ordinary stan¬ 
dards, supplied to r’onsumers, without any serious resull. Why should 
no harm nece.ssarily result under conditions of obvious deterioration ? 
The answer is- because of the fortuitous absence of specific jiollution. 
Is the j)Osition then always .safe, if the ordinary analytical data are 
favourable ? The answer unfortunately is—no, if a new factor has 
arisen, namely, specific pollution, introduced i)robably by accident, 
ajid it is to be feared also in too many cases by avoidable accident. 
The contamination may be infinitely, small m volume and yet almost 
inconceivably dangerous owing to its specific taint. 

Tlie le.s.son to be learnt is plain and insistent. The e.vpert, with all 
his life-long knowledge of pollutions,specific, andapparently non-specific, 
refuses to take any risks, which are foreign to a jiroperly lonductcd 
and controlled waterworks undertaking. It remains for others to 
aci ept or reject advice based on experience, and, if the latter course 
be eho.sen, to accept full re.sponaibility for so doing. 

It may be said -what has all this to do with the year lid!) ? From 
the consumer’s point of view, it has everything to do with ami 
succeeding years, whether the les.son of avoiding aci ident is learnt 
nowand security attained as a con.scquencc, or ignored and a poUcy of 
danger persisted upon. 

Hefoo •pas.sing on to the question of sewage purification, the writer 
feels that some mention should be made of the mechanical “ drifting 
sand ” filtration plant at Toronto. Toronto is splendidly equipped 
for carrying out important water investigations. There are not only 
central Public Health Laboratories under the able directorship of Pro¬ 
fessor Nasmith, but filtration laboratories under the eapable and (“X- 
pi'rienced direction of Mr. Norman J. Howard. A very large number 
of .samples arc examined and many valuable re.searc.lies carried out on 
* water purification, and one can only comjiare the .scale of their opera¬ 
tions to that of the Metropolitan Water Hoard, which have alWSys 
mterjireted Section 2.') of the Metrojiolis Water Act (19(12) in the most 
liberal and imperial spirit, as if indeed their resjamsibility to humanity 
was of general and not merely of local significance. Can quite the 
.same be .said of all our large water undertakings throughout the Unit?(l 
Kingdom ? It is to be feared thht this cannot be said, but the fault 
Is not to be found with the Medical Officers of Health, analysts, chem- 
•ists, and bacteriologists concerned, but rather with WattSrworka 
■Vuthorities who, too often, arc content with the little rather than the 
more, and who do not always recognise that apiilied science Ijas infinite 
possibilities, not only as regards safeguarding health, but in respect of 
saving unnecessary expenditure, and that these matters should be 
looked upon in a national and not a parochial spirit. 
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It w true, however, that in very many oase-s the water supply is 
so pure that rjumerous analyses and eoniprehcnsivc investigations 
may seem to be unealled for, and, no doubt, this has influenced water¬ 
works policy in the past. Nevertheless, a great deal can be learnt 
from the study of even piire water, and there can be but few waterworks 
which possess no problems awaiting solution by the trained observer. 

The water sup|)ly for the city of 'I'oronto is drawn from Lake Ontario, 
which is apparently being potiuted to a |>rogressively increasing extent 
((i2% increase within the last live years, as jiulged by the B. coli te.st-). 
Here we have an example of whut a scietitificiVIly controlled and uni¬ 
formly exercised supervision can do in the way of warning. Continuity 
of records can alone achieve such res\ilts, and Toronto is to be con¬ 
gratulated on this enlightened policy as regards the work of water 
examination. The late 'I'heodore floosevelt is said to have remarked 
several years ago that the ])eople of Camula and the Cnited States 
should be sufficiently civilised to be able to get rid of their sewage in 
some other manner than by dumping it into their drinking water. 

Two filtration systems are u.sed—the slow .sand and “ rapid drifting 
sand ” types, and in describing briefly the results obtained tlu^ writ(!r 
draws all his information from two interesting papers by N. J. 
Howfird.'® 

As regards the former (slow sand), excellent results wer(! obtained 
in 1918. The average, number of bacteria (agar at .‘17° C.) per I’.c. 
in the raw water was ;i5li’.'}, and in the filtered wafer (reduction 
99-1%). The average number of excremental bacteria (rebipelagar 
at 37° C.) per c.c. in the raw water was 26’U, and in the filtered water 
l)-2C (reduction 99%). The average indicated number of B. roll pre¬ 
sent in the raw water was ll-Sti per c.c., whilst the filtered water con¬ 
tained l)-()27 per c.c. The total ])erccntage removal of the colon 
bacillus in the filtered water was 99-7. 

The rate of filtration for the year was 3-27 million imi)erial gallons 
jwr acre per day. The total amount of water filtered was 11,470 million 
infpcrial gallons. The water is subjected to a final chlorination j)roces.s 
before delivery to the consumers. The average daily consumption 
per capita was 128 imperial gallons. To’tho.se not familiar with 
Canada and the Cnited States this figure is an amazing one. The 
abundant sources of supply, the intensely cold climate, the comparative 
non-control of waste, and many other factors influence the jwsition. 
Yet, when a water, however illimitable in bulk quantity, has to be 
purifieU, it does seem at first .sight that a curtailed consumption might 
be cheaper than increased purification works. On the other hand 
there is yj,e fact that the purification of water forms but a small pro¬ 
portion of the total cost of a waterworks undertaking. 

*• “Oonlraet Ra/trd and Engineering Review” (Toronto), 1910, Sept. 17, No. 
38, p. 871; No. 41, Oot. 8, p. 937. 
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The mechanical “ drifting sanfl " filtration plant deals with 6() million 
gallons a day at a rate of IfK) million gallons j)er acre [)eT day (see fig. 2). 
The purification is brought about by the use of alum (average 1 grain 
per gallon) without previous sedimentation : " drifting sand,” which is 
constantly being washed ami. automatically rejdaced (by patented 
devices) ; a stationary effective com' of sand, which is only back- 
washed ami cleaned when the loss of hci/d becomes a material factor ; 
and a final post-filtration chlorination process (0-2 part per million). 
1'he initial lo.ss of head,in the filters is li ft., and in the process of oj>cra- 
tion this gradually increa.ses to 11 ft. when the filter is back-washed. The 


life of the filters ranges between 

one and seven days, according 

to the |)hysical condition of the 

water being treated and the Z' 

amount of coagulant being ^ 

tcHcd. Is it permi.ssible to con- 7 <j/j 

i liide, without being supercri- j!'/ | ■' v w ^ 

tical, that the advantages of ^f \ \ ' 

the "drifting automatically 'jr | V'.i 

washed and replaced sand " is, ,‘y 1 

after all, only relative ? Wash- -jcsc- t \ 

ing apparently takes 21) min- _ I ' I 

lites and then the filter is run j irrtiniwuil 

to waste for another 20 minutes. 

.\ssuming that the washing is ' 

rea.sonably perfect and the 

final sterilisation proce.ss really ""tSIb J ■ 

efleetive, the waste of 20 inm- 
iites' flow of water seems to be 
hardly warrantable, unle.ss on 
, the score of added security. 

The amount of dirty waste *■ 

water passing through the sand washer is stated to be 2%, whilst an 
additional 1-2% is ased for backwashing and waste [lurposes. This 
is an ajipreciable jiroportion of the total supply, but when water is 
superabundant the matter becomes of small imjiortanee. •. 

The dose of alum was on the average only 1'('27 grains per^allon, 
bu^ during periods of high pollution as much as 2'.'> grains had to be 
applied. , 

Excluding three Abnormal records, the liactcriological resjjlts were 
as follows : The average numbers of bacteria (agar at 37° C.) fier c.c. 
in the raw and filtered waters were 303-6 and 34-7 respectively (88-4% 
reduction). The raw water contained 6-08 B. coli per 1 c.c., and the 
filtered water 0-22 per c.c. (96-4% reduction). The chlorinated water 
showed an average bacterial count of 1-72 per c.c., whilst qnly two 
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M.iiuplfH out of 19fX) fiatiiploH cxuiiiin^ showed the presence of B. cpli 
in 1 c.c. (yO-11% reduction). 

The writer cannot trace in Howard's interesting paper any precise 
reference to B. ciiti tests on KK) and 10 e.e. of liquid. It would be of 
interest to learn how far the (iltration and chlorination processes 
re.nioved B. a>li from the.se amounts of water, because, obviously, it 
is one thing to get excellent ncsults on a 1 <'.e. basis and (iuit(‘ another 
thing to obtain similar “ findings " when dealing with larger volumes 
of water. 

A compartson of the results with tho.se previously given would .seem 
to show that the “ drifting sand ” filtration sy.stem did not, generally 
speaking, yield such good bacteriological results as the slow sand 
(iltration proce.ss. 

An interesting practical conclusion is revcahsl in the paper, namely, 
that experiments showed that the time element is apparently not of 
vital importance in the administration of the alum, that is, that there 
is no great, if any, advantage in allowing a long, if any, time to elapse 
between the addition of the alum to the water and the filtration process. 

Race, an observer of rare merit, had prcviou.sly obtained similar 
resulfs at Ottawa. 

It would be of interest to know Howard’s opinion of the relative 
advantages of the two processes of treatment (slow sand and rapid 
drifting sand), and how they compare with each other when judged 
on engineering and financial grounds ; and also how the latter comjiares 
with other types of rapid filters. The writer has had ample experience 
of the working of all the well-known ra]>id filters u.sed in this country, 
but cannot speak from personal knowledgu as regards the rapid *' drift¬ 
ing sand ” filters. 

Sewaoe. 

Progress in sewage, purification has been necessarily delayed during 
the lust few years, but the most e.xtraordinary ingenuity was shown 
during the war in disposing of sewage and refuse matter under the 
mo.st adverse conditions at many of the camps. It would seem that 
not only are our sanitary experts second to none in initiative, but 
that those who previously had had no experience in sanitation were 
abie to adapt themselves in the most remarkable manner to meet the 
sanita'ry needs of all the comple-V situations arising out of the war. 
The imagination, initiative, and ingenuity displayed in sanitary matters 
during* this period should in peace time beai^ricbyfruit, and the writer 
believes that as a nation we shall again occupy a premier position in 
connection with all matters pertaining to public health. 

' Experiments in the purification of sewage by means of activate 
sludge continue to attract wide interest, and Mr. Haworth’s highly 
ingenious notion of obtaining aeration by stirring instead of “ air 
blowini^ ” operations is the latest development in4his line of investiga- 
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tion. At th<t iiioniont of writing, Sheffield is putting down a unit 
capable of dealing with one million gallons a day, and the results will 
be eagerly awaited. Mr. Haworth (to whom the writer is much in¬ 
debted for valuable information) prefers the word “ bio-aeration " 
to “ activated sludge ” in de.se.ribing this method of sewage treatment, 
and it eertainly is a more scientific and apt de.scription of what really 
takes place. 

^ The following extract from Mr. Haworth's report to the Sewage 
Di.sjmsal Dejjartmcnt.of the City of Sheffield for (he two years ended 
March 25, 1!)1!), is full of interest': 

'■ In a previous lleport experiments have bc'e?) described in which 
cinde, sewage was being treated by means of activated .sludge*. These 
experiments have, been continued and developed, and two tanks on a 
working scale have been constructed recently, which are treating 
.50,00(1 to (>0,000 gallons of trade sewage per day. 

“ Early in 1916 a tank of 8(10 gallons capacity was fitted with a 
paddle stirrer, and with an apparatus for inducing air mechanically. 
After this tank had been in u.se for .sonm time it was found that by 
suitably rc'gulating the revolutions of the ])addle, ))urification coidd Is* 
obtained satisfactorily to the extent of at least three fdlings of the 
tank per day, without the use of the aerator. The tank has been 
operated during the last two years in this manner. The following 
table indicates the character of the results obtained : 

“.liialiji- oj S(iIII ijIi'.s jioiii Exfieriiiiintal Ainitiiiii Vlnnt, S/irljii.ld 



SrMVKfc 

Work 





Krom November 27, 1 

to 

•Januarv 31, 

1919. 

Num 

her of 

Samples, 1.5. 

Uesults in 

jiarts jic 

•r 10(t,0(HI. 




Sun 



Kinuciit 




\\'ors( 

A\i-r 

Ili-sl 

Worst 

y\\<T 

Suspended solids 

11-6 

69-8 

34-20 

— 

— 

... 

Oxygen absorbed in 4 hrs. 

3-32 

13-38 

7-10 

0-15 

0-60 

0-32 

Free and saline ammonia 

1-224 

C-41 

3.34 

0-039 

2-275 

8 424 

Albuminoid ammonia 

0-304 

1-74 

0-751 

0-022 

0-129 

0-05 

Chlorine ....*. 

6-7 

16-8 

9-8 

6-4 

16-0 

9-29 

Nitric nitrogen 

— 

-A 

— 

1-55 

0-16 

0-75 

Dissolved oxygen taken in 






W' 

5 days at 66° P. 

— . 

— 

— 

0-013 

0-384 

0-1.53 


The results of this and other experiments led to the conclusion that 
given suitable agi^tion, to obtain thorough intermixing of 4he acti¬ 
vated sludge with the sewage, and to prevent settlement, the necessary 
air required to maintain the biological activity might be obtained by 
surface aeration. To accomplish this it was found necessai^ to produce 
constant change of surface of the liquid. 

“ The question akso suggested itself, and is worthy of investigation, 
whether in the case, of systems where air is blown through tlje sewage. 
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the aeration is not largely brought about by solution at the surface, 
by reason of thp large disturbance and change of surface exposed by 
the rising bubbles, rather than by solution of oxygen from the bubbles 
themselves. It was evident that, except in the ca.se of small tanks, 
the horizontal paddle ty|)c of agitator would not be quite suitable, 
and two tanks of a dilferent ty))c have recently been designed and 
put into operation. 

“ The tanks are .‘K) ft. by 14 'ft. by 4 ft. deep, with level floors. Divi¬ 
sion walls have been constructed to form a continuous channel, apj)roxi’- 
matcly .'i ft. 3 in. wide, along which the sewage can circ ulate and return 
to an agitator ])laced at one end of the tank. The agitator consists of 
two vertical jiistons of the Hoot’s blower typo. On rotating the 
agitators, the .sewage is circulated at a velocity siillicient to jerevent 
settlement of the sludge. A velocity of 1.J fti to 2 ft. per second has 
been found amiilc to accoiiqilish this result. The mechanical aerator 
was tixed in one of the tanks, in case additional air was required, but 
it has been found unneces.sarv. Hy means of the agitators and the 
special construction of the tanks con.stant change of .surface occurs. 
One tank was put into regular use in Octcdier, lillS. Humus, w'ashed 
from material taken from a contact hed. was put in to a depth of about 
fi in.,•■and the tank filled with sewage. 

“ After ten days’ agitation the sludge was completely coagulated 
and flocculent, and found to be sulficiently activated to allow the 
expeliment to proceed. The tank was then worked on the. fill-and-draw 
principle, and has purified sewage satisfactorily and eontiiiuously 
during the last three months, three fillings of the tank per day being 
dealt with. The liquid treated is an industrial sewage, containing at 
times a large proportion of iron liquors, .soaps, etc. These at times have 
required extended periods of treatment. 

“ The following table indicates the character of the sewage dealt with 
and the results obtained : 

Ang/g.-is o/ Samples from Ex}>erime»tal Acratum Plant, Tinsley Seu'aye 
ll’orA',, Tanl: A’o. 1. 

From November 2it, I'.US, to .lanuarv ‘31, 1919. Number of 
Samples, 02. Results in parts per 1(10,(100. 


, • 


Sou Age. 



£tnucnt. 


' 

Ho-t 

WorAI. 

\vor. 

Be.8t 

Worst. 

Avor. 

Suspended solids 

9-8 

119-6 

44-7 

— 

— 

TT" 

Oxygen, absorbed in 4 hrs. 

1-88 

17-26 

5-84 

0*26 

1-46* 

0-76 

Free and saline ammonia 

1-208 

5-632 

2-525 

^S^10 

3-024 

1-249 

Albuminoid ammonia 

0-364 

3-660 

1-131 

0-062 

0-277 

0-13 

Chlorine ... 

4-1 

14-7 

8-5 

6-8 

12-1 

8-6 

Nitric nitrogen . . . 

Dissolved oxygen taken 

— 

— 

— 

1-15 

0-03 

0-326 

in 5 days at 65® F. . — — - - 0*017 

.gitators stopped for two periods. 

0-912 

0-277 
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“ The iwwer absorbed by tlir process described is calculate<l at 20 
liorse-powcr per million gallons, but there appears, no doubt that 
the agitators employed could operate a much larger tank with only a 
alight additional power consumption. I’hcre is no doubt that a variety 
of types of agitator might be devised to operate such a process, probably 
with greater efficiency. Several tyjjes are at iiresent under considera¬ 
tion. The Committee have already authorised the e.xten.sion of the 
experiments to deal with the whole of the flow of their Tinsley works 
ts soon as suitable plaint c-fli he obtained.” 

The great practical and .s<'ientific importance of W. D. Adeney's re- 
■sf'arches on the rate of .solution of gases by water is attracting the 
attention of all those interested in the purification of water and sewage. 
Ilis latest contribution "(jointly with H. (J. Hecker) on the subject will 
bn found in Vol. XV^ (N.S.), No. 'll (Sept. 1919), of the Srienti/ic Pro- 
recdiiujs of thr Roi/al Dublin iSncifti/. In their “ Statement of Results ” 
the authors .say : 

'■ From the figures given in the [ircvious section it is po.s.siblc to 
calculate the rate of .solution of the gases dealt with, for any conditions 
of area expo.sed, depth or degree of .saturation, provided that the water 
is kept uniformly mixed. 

'■ The expre.s.sion ran be put either in the form 

</w , 

. " a _ om 
lit 

which gives the rate of .solution at any imstant, or in the form w= 
(«'„ — M’l) (1 which gives the amount di.ssolved at the end of any 

given time when «'„=sat>iration value and = amount of gas in solu¬ 
tion initially. For jiractical purposes it is mo.st convenient to work in 
percentages of .saturation ; hence the latter eejuation becomes w= 
(KK) — «',) (1 — c"*’'), and .since 



by sulsstitution 

w (KiO-w,) 

as the general equation for any given temperature, and since / varies 
with temperature according to the equations ^ 

Oxygen /- 0 0090 (T - 2.37) 

Nitrogen /--0-0103 (T — 240) 

Air /=^0 4)099 (T - 239) 

the corresjionding general equation for each gas by substituting these 
expressions in the formulse is obtained, thus; 
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lorc.-cyg-n ir (1; 0 - e-ooowi-as?);., j 

Vor nitrogen if (K'tl- ir,) j^j _ (.-ooio3(t— 240 ) 

Kor air «• (ICO—«’,) _^,-oofl99(T—23»)pi 

“Asnnpxaniiilpof tlio ii.soof tlicso fornmhc, consider (jiicstion of 
the dis.HolvcJ o.\ygcn in 1000 c.c. of wak'r, area c.\])ose(l being K 0 
H(|. e.ms., teniiieratnre ‘2 5''(I.,nnd Initial gas content of .satura¬ 

tion. IIow mucli gas will l)(‘ dis.solvod in an lionr ? 
t — 00 niinutc.s, 

,e= 00(1 _e-o 03731) . (•,0(1 _,.(' 222) 00(1 -O-8(O0)= 00 X O-lOOl 

-ll-S"/, of saturation. 

“ Jlenci- after an lionr tlie water will have risen to .')l-8% of .satu¬ 
ration. 

“ These equations can also he u.sed to calculate curves showing the 
rate of .solution in water of the dillerent gases under different con¬ 
ditions, and as an e.\ain|)le the curves for o.wgen hetween 0° ('. and .'10" 
(!. h.ive been calculated in iiercentages of saturation. It is note¬ 
worthy that when e.\]ires.sed in jiercentages of .saturation the curves 
for the three gases lie very close to each other, those for o.wgen and 
nitrogen being jiractically identical.” 

Some years have pas.sed since the Royal ('oniniis.sion on Sewage 
Disposal” issued their final report, but it is really only now that the 
full force and significance of their recommendations arc beginning to 
be adequately recognised, and the writer ventures to prophe.sy, on 
evidence much more valuable than his own e.xperience, that the year 
lOlt) marks the dawn of a growing ap|)reciation of the great jiractical 
value of the (’onimission’s labours. 

The war, of course, has been jiartly re.sjion.sible for this transitory 
penod of relative stagnation of thought and action, but also it takes 
time to assimilate new’ ideas, especially wheiAthe questions dealt with 
cover a wide field of observation, are treated in an imaginative as well 
ns a courageous and novel sjiirit, and embrace circumstances concerning 
** which .little was known, or if known,, was open to controversial inter- 
jiretation. , 

Much has been written about the Comniission's^work, but the writer 
agrees with those who think that the novel as well Jits the common-.sense 
and logical basis of all their investigations and conclusions has been 
the keynote of their 8iicce.s.sful deliberations and is bound to attract 

1’ Reference may be made to Mr. Kershaw’s “ Guide (o the Report of the Royal 
Comntieeion on SeuHjge Diepoeal ” (ilessrs. P. S. King & Son, Ltd.). 
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to a progrpssively increasing extent the favourable comment of all 
students of true progress. 

After laboriously investigating the bacteriological "qualitic.s of all 
liquors and eflluents from sewage j)urification processes, and coming 
to the conclusion that the methods of treatment failed to free these 
li((uids from undesirable cxcremental bacteria, the Commissioners did 
not either advocate bacteriological standards, or suggest (ho necessity 
for sterilisation. On the contrary, they l)roeeeded to take the hold 
Une of judging effluents on a pliy.sieal, chemical, and biological (ex¬ 
clusive of bacteria) basts. In doing .so, they pointed out to waterworks 
authorities abstracting water for domestic use from polluted rivers 
the measure of their responsibilities and warned them that even if the 
danger from the.se liquids could be economically (a large a.ssum))tion) 
removed, there would stjll remain the countless imavohl.ible contamina¬ 
tions which affect rivers flowing through, and draining, inhabited 
areas, which, in practice, can only be dealt with by purifying adequately 
the water after abstraction. In this connection it must always be 
remembered that even a.ssuming the practicability of sterilising the ilry- 
weather flow of sewage, it would be quite impracticable to deal with the 
wlK)le volume of liquid which reaches a sewage, works or <-scape.s ante¬ 
cedently by overflows into rivers during tJeriofls of very wet woij.her. 

As .regards their suggested chemical standard (gciK'ral standard for 
non-drinking water streams), this was based chiefly on two fa(:tors; 
(1) the desirability of pieventing the aecnmiilation of solid putre.scible 
matter m the bed of rivers (not more than .3 2 Jarts of .sus|)ended matter 
in 100,000 parts of effluent is suggested), and (2) the importance of 
judging organic matter (in .solution and in su.spcn.sion) on tfie rational 
basis of its “ decomposition value " (hence the standard of not more 
than 2 parts of dissolved oxygen used iqi in .O days at (i.'j'’ F. in th(' 
“ whole " liquid, including the .sediment, is suggested). This is 
not a standard of the amount of organic, matter in an effluent, but of 
that proportion of the total organic matter which alone really counts 
in its polluting effect on rivers. Without in the least criticising .the 
value of other and [lerhaps simpler tests, the writer thinks the estima¬ 
tion of the amount of oxygen used up by an effluent is the truest crite¬ 
rion, scientifically and practically, of its behaviour when discharged into 
a stream. In framing their general and sjiecial standards the Oom- 
missioners took the opportune ivuirse of studying the quality^f river 
waters and the effect as regards silting, growths, dc-acration, nuisance, 
etc., on river wate^ of the disefiargo into them of effluents ofwariable 
quality and volume. Far from being satisfieil with mere laboratory 
“ findings ” they subjected them to the crucial test of field observation. 
In this way they arrived at the imjiortant criterion figurff of t'4 jiart 
of dissolved oxygen taken u]) in 5 days as, generally speaking, the non¬ 
nuisance limit in the case of rivers. Rivers infringing this .standard 
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were liable to become de-aerated, to sl\ow accumulations of black mal¬ 
odorous mud and to encourage the development of unsightly grey 
fungoid growths'. On the other hand, rivers which did not exceed the 
criterion figure were, on the whole, sweet, clean, and satisfactory in 
the above, respects. It should be noted that the general standard 
(conveniently referred to as the 3/2 standard), which has been jrroved 
to be attainable in practice, would not clash with tliis criterion figure 
of ()-4. provided that the dilution of the effluent witli river water was 
at least H times and the river water per .'c did not ah.sorh more than (l-S 
jrart of di.ssolved oxygen in 3 days, both of wltieh circumstances had 
been shown by the ('ommissioners to ho true in practice in the great 
majority of instances. The foregoing by no means exhausts the fair 
ami common-sense (if the writer may say so with great respect) attitude 
adopted by the Commission, for they recogni.sed that no single figure, 
no matter liow carefully chosem, conhl piwsibly be suitable in o.'cceptional 
c,ir<‘umstances. 3’hev nu'ogniscd that in a few cases the 3/2 standard 
might not be sulliciently ilrastic, and in the others (the larger number) 
(juit(* unnece.ssarilV se\'ere in view of the local conditions. In the latter 
ca.Hes they suggested special rcla.xcd standards, based on the suspended 
.solids only, which may be designated as follows : 

(iem.ral Slam/ar(l.-^\/2. Not le.ss than 8 dilutions. 

.SpccMif —!)/(!; l.W—30(» dilutions. 13/0; .‘iCO,—.3(10 

dilutions. 0/0; over .3(Kt dilutions. 

The sugge.sted machinery for giving clfect to the.se recommendations 
was a Central Authority controlling, co-operating with, and advising 
bocal Authorities. 

Only one aspect of the Commis.sioirs work has been dealt with here, 
but enough perhaps has been said to show that we shall at onco be in a 
jmsition to make rapid |)rogrc.s.s in the |)urification of rivers without 
impo.sing unneces.sary hardships on sewage authorities, immediately 
legi.slativc elicct is given to the recommendations of the Royal Com¬ 
mission in regard to .standards. 

TIr! writer calls attention in conclusion to the e.vcellent Bibliographia 
contained in the iSu]>))lemental Circular of the British Waterworks 
Aa.socintion. It aims at and sucficeds in drawing attention to profes¬ 
sional and technical jrapers aird articles dealing with water sujiply and 
. cogtiate subjects. In the last Quarterly Circular (No. 20, Nov. 1919) of 
the British Waterworks As.sociation, the Secretary, Mr. Warner Terry, 
gives under the heading “ National Control of Water Sources " a mt)st 
valuablrr Digest of References to and Reports an*i. Recommendations 
of Royal Commissions, Special Committees of Parliament, Proceedings 
of learned Societies and professional Institutions, and the opinions 
of experts, on the subject of the National Control of Water Sources, the 
establishment of Watershed Conservancy Authorities under a central 
Government Authority, etc. 
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AND ESSENTIAL OII.S. 

By T. a. IfKxnv, D.Sr. 

Diieitoi', WcIlcDiHC ('licmimi Rcsmfch I^ihoniloiicn. 

Tims report has been e'oinpiled on much the same lines as lliose of 
previous years, but the arranfrement of tlie sections has been altereil, 
so that it now begins with naturally-occurring; substances (alkaloids, 
;;lncosides, etc.) ami concluiies with .synthetic prisbicts. 

•Ai.k.m.oio.s. 

Quintin’. 

Dining the last thirty \ears .lava has acquired a virtual monopoly 
ill the prodmtion of cinchona bark, the only raw material available 
for the pieparation of quinine and the related alkaloid.s, and .as during 
the war tlie local manufacture of quinine was e.xtended considerably 
(he island is now in a strong po.sition in the |)roduction of botli bark 
and alkaloid.* In these circumstances it is only natural that pro- 
po.sals should be made for widening the area from wliich bark can be 
drawn. A. T. (lage - states that in peninsular India no elfective addi¬ 
tion can l>e made to the small areas already under cinchona, but suggests 
that planting on a large scale might be undertaken in the Tavoy dis¬ 
trict of Burma and that a Cloverniuent quinine factory might be erected 
there. Tlie district in question is rather remote and transport faciAtlcs 
are lacking, but as it has qkher natural resources of economic importance 
it is possible that the whole area may be rapidly developed. Attemjits 
are being made to introduce cinchona cultivation in the Philippingp,® 
and the manufacture of quinine jn Brazil * and Colombia ^ hv 
(irojioseil. 

Tlie jireparation and jirojierties of dihydroquinine homologies are 
still being investig^ed (<■/. ]). 499). M. Heidelberger and W. A. 

■ Bull. Imp. Jnxt., 1918. 16, .870; ./., 1919, flOn, 420 r. , 

* Jtfjiort on the ExlenMon of Cinchona Cnltivation in India, 1919. 

* Ind. Engineering, Jiim* IH, 1919. 

« V.S. Comm. Repts., Doc. 11. 1919; J.. 1919, 5i5H. 

* Midland Drngg. and Phaan, Ittr., 1918, 62, HIO. 
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Jacobs" have prepared hydrocupreidi-ne (the dextro-form of hydro- 
cupreine) and i^s ethyl ether, whilst K. Lcger,’ from a comparison of 
the action of sulphuric acid on hydroxyhydrocinchonine and the cin- 
choniiline analogue, has assigned formula! to both. P. Ttaljc and K. 
Kindler have published the fir.st of a series of papers on the synthesis 
of quinotoxines, in the course of which they describe a partial synthesis 
of dihydrocinchotoxine by condensing ethyl cinehoninate with ethyl 
N-benzoylhomocincholeupone,' in presence of sodium ethoxide. lead¬ 
ing lo the formation of the /7-I<etonic ester • 

/(!H, 

lix-Nr >('IICH,-CH((’02Kt)'(10-0,II,N, which on hydro- 

^OlljClIKt/ 

lysis yields diliydrocinchotoxine. As the latter has already been 
(!onverted into cinehoniiione, which in turn ean be reduced by alu¬ 
minium and sodium ethoxide to dihydrocinchonine and dihydro- 
cinchonidine, this constitutes a partial synthesis of two naturally 
occurring cinchona alkaloids. 

Morphhie, and the accompanyhig Alkaloids. 

During the war Indian oiiiuiu obtained for the fir.st time in this 
(!ouutry a definite footing as a raw material for the manufacture of 
morphine and codeine. Now that normal conditions are being restored 
it will be int»'rc,sting to see whether this drug can hohl its own in com- 
])etition with Persian and “ Turkey ” opiums. It is clear from a report 
made recently by the Imperial Institute* that oj)ium containing as 
much mor))hiuc and more codeine than Persian and “ Turkey ” opiums 
can be produced in India. It is understood that both the cultivation 
of the o|>ium poppy and the preparation of opium are being investi¬ 
gated in India and that already considerable progress has lieen made. 

A number of ])apers have been published during the year on the 
estimation of morphine, those by H. K. Annctt and II. Singh and by 
J. N. liakshit and K. J. da Costa " being the outcome of experience 
with Indian opium. 

Pelletierine and the n.ssociale^ Alkaloid.t. 

K. Hess and collaborators,continuing their work on the alkaloids 
of pomegranate root bark, have resolved pelletierine and methylisopelle- 

tierine into their ojitically active components. The i)elletierines 

» 

' .J.’Amcr. Chem. Soc., 1019, 41, 817 ; J., 1919, 

’ ComjgfA rcml., 1919, 168, 404 ; 169, 67. 

« Bcr., 1918, 61, 1300. » Bull Imp. Iml., 1919, 17, 1. 

“ AnalyM, 1918, 43, 205 ; 1919, 44, 41; J., 1918, 441a, 1919, 197a ; «/. D. B. 
Dott, Phann.J., 1918, 101, 318; J.. 1919, 90a. 

“ Analyst, 1919, 44, 397 ; J., 1919, 876a. 

’• Ann. Bepts., 1917, 2, 485; Ber., 1918, 61, 741; 1919, 62b, 964, 1006. 
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raceiiiisc to a considerable extentton distillation, but this is not the case 
with the methylisopelleticrines, due, it is suggested, to a 4iflrerenco in the 
side chain, which is —CH^-CHj-ClIO in the former and —CO-t'lI.d’Ilj 
in the latter. They also find that in the conversion of conhydrine 
into methylisopelleticrine, some <7/-inethylconhydrinone is formed. 
Both these substances are a-l-methylpiperidylpropane-a-one and tlieir 
isomerism is of a cis-trans tyiie due to the presence of an asymmetric 
tervalent nitrogen and an asymmetric tarbon atom. Tn the third 
p.^lier it is shown that treatment of metliyl/.TOpelletierine by cyanogen 
hromido does not yiel(\ the e.xjiected isoiielletierine, but the demetliyl- 
ation can be successfully effected by means of etliyl azodicarhoxylate. 

Tlie iVopcIletierino so produced was subsequently found to be identi¬ 
cal with an alkaloid prepared from the bark itself : this, like nil the bhses 
so far isolated by these xiuthors from pomegranate root bark, is opti¬ 
cally inactive. 

Hyoscine and Hyoscyamine. 

H. King finds that df-hyoscine can be resolved into its ojitically 
active components by crystallisation of the (/-ri-bromo-jr-caniphorsul- 
phonate. In a second pajier the same author confirms his previous 
suggestion that the two active hyoscines are partial racematws in 
which .the optical activity is due to the tropyl radicle. A. .McKensie 
and J. K. Wood ’■’ have described an imjiroved method of making 
tropic ai id from acetophenone as a starting jioint; K. Muller's pro¬ 
cess ** in their experience gives poor yields. I’he acid was resolveil 
into its optically active components by the use of quinine for the 
d-form and morphine for the Z-forin ; the specific rotations found for 
the two forms are in close agreement with tho.se recorded by King,'^ 
who resolved dZ-tropic acid by the use of quinine and quinidine. 

A. R. Cushny has confirmed his jirevious conclusion that Z-hyo.s- 
cyaminc is much more active than atrojiine, as indicated by its inhibit¬ 
ing action on the terminations of the chorda fyaqmni stimulated by 
pilocarpine, and as the result of similar observations on other tropoines 
draws some general conclysions regarding the constitution and physio¬ 
logical action of the tropeincs. 

Anhalonium Alkaloids. • 

Mescal buttons, the flowering htads of various species of anhaibnium 
used by Mexican Indians in religious ceremonies and as an intoxicant, 

** Ann. Jlepls., >916^*1, 287. “ Ohem. Soc. Trans., 1919, 116, 47^, 974. 

Ckem. Soc. Trans.^ 1919, 116, 828; «/., 1919, 054a. 

Ann. Repta., 1918, 3, 443 ; U.S. Pat. 1305301; J., 1919, 658a; cf. \V. 
Wislicenua and E. A. Bilhuber, Der., 1918, 61, 1237. ” cit. 

” J. Pharm. Exp. Ther., 1919, 13, 71; cf. H. A. D. Jowett, F. L. Pyman, and 
H. H. Dale, 1th Jnt. Cong, App. Chem., 1909, IVa, 1, 335, and F. L. Pyman, 
Chtm. iSoc. Trans., 1917, 111 , 1108, ^ 
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have been repeatedly investigated sin'fte 1888. Seven alkaloids, all oi 
comparatively low molecular weight, have been isolated, but to only 
one of these, mezealine, has a constitution been assigned, and this was 
subsequently withdrawn by its author. 'I’liis scries of alkaloids has 
now been re-investigated by K. Spatli,'* who shows that they are all 
closely related. Anhalino is /?-p-hydroxyphenylethyldimethylamine, 
and is therefore identical with hotdenine. 
Mezi^aline has been synthesised anil shown to be /?-.3.1..')-trimethox;^- 
jihenylethylainine. Anhalamine and pellotiiiQ arc methyl ethers of 
3.4.5-trihydro.\yphenylethylamine whilst anhalonine and lophophorine 
each contain one metho.xyl-group and two non-hydro.xylic oxygen 
atoms. 

Ilyihaitlhic. am! the Mated lixaen. 

K, W. lloseninund has described a new method of converting hoiiio- 
piperonylainine into hydrastinine by thir action of chloromethyl alcohol, 
and dehydration of the resulting /(o/HO]iipcronylamuiomethanol. 
t'lljOj-CidrytdfjCIlyXII-CII dill, whereby Decker's dehydronorhy- 
drastinine is formed, which is then Iran.sformed into hydrastinine 
hydriodide by addition of mi'thyl iodide, //omojiiperonylaminc not 
being readily obtainabh', the same author describes the synthesis of two 
hydrastinine homologues by methods, iilentieal in principle with that 
given above, starting from the more accessible substance, methylene- 
dioxy])henyl(.TO])ro|)ylamine. 

Ilariiiiiie and Ilurmaline.. 

Ilarmine and harmaline, the alkaloids of Pty(tnnm hanaala seeds, 
used as an anthelmintic in India and China, have been e.xhaustively 
studied bv W. 11. I’crkin and 11 Kobinson,'-' who suggest formula I 
as that mo.st .satisfac torily representing the reactions of harmine. 
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One of the mo.st intcre.sting obser vations made is that harman ^1.), 
produejed by the removal of the' methoxyl group from harming is 
identical with a substance obtained by K. (hn^land Hopkins in 
1902, by the oxidation of tryptophan (HI.). 

'• Monatah. Chtm., 1919, 40, 129 : ./., 1919, 843a. 

Ber. dfuta. p/ianii. (tea., 1919, 29, 200; J., 1919, 386a. 

, « Ckem. Soc. Trana., 1912, 101, 1775; 1919, 115, 933, 907; J., 1912, 659; 
1919, iqiA. ” J. Phyaiol, 1W2, 29, 451. 
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Simple i'+atukal Uases. 

In the previous report mention was made of K. I'. Kendall's isola¬ 
tion of lliyro.Ain {[{■ l..'>.li-triioilo-‘2-keto-l..'i.(3-trihvdroindolepropioni<! 
aeid) tlie hormone of tliyroi<l gland. Since then the same author'-t 
has puhlished a detailed description of the propeities of the silhstanee 
and the proie.ss of isolation. It is al.so stated that the silhstanee was 
svnthesised by Osterherg in I!)I7. and'that this work was repeated 
lUid eonlirmed in 1010. but no account of the .s\nthe.sis has yet been 
piibli.slusl. ' 

Thvro.xin. in addition to pilocarpine and tethclin, has been tried in 
lertain acute <ases of a\ian ]iolyncuritis and founil to allonl relief, 
though the response uas not. of the same type as that produced by 
preparations containing .vitamines.-^ This observation is to .some ex¬ 
tent. complementary to tliat of K. l.Milmann,-“ w ho found that on various 
li.ssiies preparations coiit.lining vitamim s exertcil imu h the .same action 
as pilocarpine ami choline, such action being likewise antagonised by 
.itropine. 

(r. Harger and F. Tiltin '-^ liave shown Ih.it 2 l..')-trinitrotolueiie 
I'ondenses with ammo-aciils. the latter becoming attached to the ben¬ 
zene ring by the amino gidn|i in replacement of a nitro-groiip. *^rhc 
leactifvi does not take place with imino-groiips. but occurs with the 
free amino-groups of pe|>tides and thus alTords a means of ascertaining 
the con.-1itution of the.se siib.stances. since on hvdrolvsis of their con- 
den.satioj. proiliicts with trinitrotoluene only tho.se amino-acid radicles 
which originally had free amino-groups, will remain attaihed to the 
benzene ring. In the case of carnosine the condensation product on 
hydrolysis yields dinitrotolvl-/?-alanine ; thus supporting the view first 
put forwartl by W. von fiulewitsch that carnosine is /7-alanylhis- 
lidine and subsequently ]iroved to be correct by I, liaiimann and T. 

Ingvaldscn's synthesis of the ba.se by condcnsfiig /7-iodopropionyl 
chloride with histidine. 

In confirmation of the view expressed previously,.1. .J. Abel anil S. 
Kubota^' state that the oxytoxie principle of the hvpophy.sis is not 
specific to that organ, but is a substance widely di.stribiitiMl in animal 
tissues and is probably histamine (/?-iminazoIyIethylamine). The. latter 
was isolated from the pituitary tissue and the gastric and intestinal 
mucosa of the dog and was detected in liver tissue and in striated muscle. 
• 

” Alin. Rejltn., 1918,'S, 451. 

-* ./. BioJ. Cheiii,, 1919, 39, 125; with Osterlierg. ibul.. 1919, 40, 2G5. 

It. A. Duteher, ./. Biot. Cfuin.^ 1919, 39, 03. ^ 

=• Zeitn. Biol., 1918, 68, 419, 457 ; J., 1918, 715a. 

-’ Biochem. ./., 1918, 12, 402; J., 1919, 196a. 

“ Z. phyniol. Chem., 1911, 73, 434. “ J. Biol. Chtm., 1918, 36, 263. 

“ ft/. Ann. Bepts., 1917, 2, 492. J. Bhatm. Exp. Ther., 1919, 18, 243. 
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K. K. Koessler and M. T. Hankc 'nave published an account of the 
production of 'histamine from histidine by Bacillus coll communis, 
in which they state that in presence of oxygen and in a medium con¬ 
taining histidine, glycerol or glucose, and a suitable source of nitrogen, 
such as potassium nitrate or ammonium chloride, about 50% of histi¬ 
dine is converted into hislamine. Tlic quantitative work on which this 
pajier is based has been made possible by the use, under specified con¬ 
ditions, of the diazo reaction as a means of estimating either histamine 
or histidine colorim(‘(rically,“^ a quantitative separation of the two 
bases being effected by extrai-fion of the histamine with amyl alcohol 
from a solution containing of sodium hydroxide. From a pre¬ 
liminary announcement it ajiiiears that work on similar but more 
comprehensive lines is also being carried out in this country under the 
auspices of the Medical Research Committee.““ 

In the course of an attempt to realise (lowland Ifopkins’ suggestion 
that purine derivatives may originate from histidine in the animal 
body, F. li. I’yman and 11. (1. Fargher have investigated the possi¬ 
bilities of prcjiaring amino-substituted glyoxalines by reduction of 
the corresponding nitro- and arylazo-derivatives. The latter, which 
form fhe, basis of a colour reaction almost universally used for the 
detection of glyoxaline derivatives in biological chemistry (see above), 
arc shown to be C-azo and not N-azo compounds as has hitherfo been 
supposed. 

If. T). Dakin ’’ has devised a method of separating amino-acids 
]iroduced in the hydrolysis of proteins, which depends on the continuous 
extraction of a neutralised, concentrated solution resulting from such 
hydrolysis, with hot butyl alcohol. The latter removes (1) aliiihatic 
and aromatic, monoamino acids, which deposit as the extraction jiro- 
ceeds, (2) proline, and (.’f) peptide anhydrides (diketopiperazines) which 
remain dissolved in the butyl alcohol. Two other groups remain in the 
aqueous solution, viz. dicarboxylic acids and diamino-acids, and can, 
be.separated by precipitation of the latter with phosphotungstic acid 
or other means. The method has been applied to cascinogen, and it 
is jHiinted out that in this case the mixtule of amino-aeids (Group 1 
above) which includes leucines, alanine, valine, phenylalanine, and a 
IVltIc tyrosine, is obtained as a cream-coloured, granular powder, which 
is suivable as n base for nutrient media, with or without addition of 
tryiitojihan, and that as it is free from most of the amino-acids yrhich 
yield ^;lucose in the diabetic organism it may bajje dietetic possibilities. 


““ J. ’3iol. Cheni., 1919, 39, .'>39. 

/hid., 497. >• Ibid., 521. 

Fifth Aiinuiil itepott of the h/ediatl Research Committee, 1919, p. 60. 
“ Chem. Soe. Trans., 1919, 116, 217, 1015. 

’\Biochem. J., 1918, 12, 290 j J., 1919, 100a. 
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GtlIjcosides. 

Activity in the investigation of digitalis and its protonii constituents 
shows no signs of diminishing hut the posilion remains the same as 
already re port ed.®" 

This year's papers deal principally with the stability of digitalis and 
it.s |>rcparations under various conditions,®' or with methods for the 
e.vtraction of the whole of the active principles, or for the evaluation 
(ff the drug by chemical or pliysiological methods. Two papers by H. 
Kiliani," dealing with'.sc( ondary digitalis eonstitnents, form the most 
iin|)ortant contributions to the chemistry of the drug. 

E.v|x'riment8 in the breeding of dilVerent races of fo.vgloves at t.'am- 
bridge have shown that the digitalin content is correlated with tlie 
e.vternal characters of smootlinc.ss or liairiness of the leaf.^- .\ccord- 
ing to (r. P. Koch and J. R. Butler ■'“ the activity of digitalis is increased 
by about 17% when manganese sulphate is ajiplied as a dressing to 
tli(! soil in which the drug is grown. 

\V'. 8traub ■** states that oleander leaves are tinies as active as 
digitalis leaves and contain constituents which can be e.xtriic.ted by 
i-ohl water and are similar in character to certain of those prc.sent in 
digitalis. ** 

The» well-known drug squills, which has lately come into prominence 
as a rat poison, has been subjected to a preliminary investigation by E. 
Buschmann.^* 

The saponins form an interesting grou|) of glucosides about which 
very little is known beyond the facts that their solutions in water froth 
on agitation and possess detergent pro|H‘rties. Some of them, such as 
digitonin, form crystalline com|)ounds with certain alcohols and many 
of them possess hajniolytie, properties. They find industrial a[)plication 
for producing foam in certain types of fire-extinguishers and are some¬ 
times used in the textile industry as detergents. Occasionally they arc 
employed for suspending oily liquids in water, and the use of such 
materials as Chinese tea-seed cake for destroying worms on lawns 
depends on the presence.of saponin. Certain drugs, such as senega, 
are also believed to owe such activity as they possess to saponins or 

“ Ann. ItepU, 1916, 1, 290 ; 1918, 3, 446. • 

« J. M. Schmidt and F. W. Hcyl, 4’nrr. J. Pharm., 1919, 91, 426 ; M., 1919, 
054a. H. C. Hamilton, J. Amer. Chem. Soc., 1919, 41, 125 ; J., 1919, 198a. 

‘"“A. Tschirch and F. Wolter, .ScAiceu. Apoth. Zeit., 1918, 56, 469; J., 1919, 
386a. E. Berry, Pharjt. 1919, 108, 69 ; J., 1919, 054a. C. Manrifch, Ber. 
dcMU. pharm. 1919, 29, 200; 7., 1919, 387a. Q. Joachimoglu, ibid., p. 170. 

“ H. Kiliani, Ber., 1918, 61, 1613; 1919, 52, 200; J., 1919, 54a, 477a. 

“ 4<A Report Medical Research Committee, Cd. 8981, 1918, p. 72 f 5th Annual 
Report M.R.C., Cd. 412, 1919, p. 67. 

" Amer. J. Pharm., 1919, 91, 211; J., 1919, 438a. 

Arch. Exp. Pathol, u. Phttrmacol., 1918, 82, 327 ; J., 1919, 27a. 

“ Areh. Pharm., 1919, 2.57, 79. 
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similar substances. In view of their growing importance it is interest¬ 
ing to note that E.Winterstein and M. Maxim ‘*® have begun the investiga¬ 
tion of saponin-yielding materials with a study of soap-berries {Sapindus 
sapotMiia). These berries appear to contain a mixture of complex 
glucosidcs, which can be gradually hydrolysed into a mixture of sugars 
(hexoses 45%, pentoses 15%) and sapogcnins (33-36%). On brom- 
ination the foaming power renuvins unimpaired, but the hmmolytic 
activity is lost and the bromo-dcrivativc inhibits the hajmolytic action 
of other sajionins. 

Alfalfa saponin, according to ('. A. .Tacobsen,*’ yields pentose, dex- 
tto.se, and a sapogenin on hydrolysis and ditTers from most saponinsby 
containing nitrogen and in exhibiting no luemolytic activity. It is not 
toxic when taken per os though it causes severe local irritation and 
ileath when injected suhcutaneously. Its aqueous solution has a 
remarkably high surface tension. The saponin of IHnti/cixIon grnndi- 
Jloruin, isolated by II. Oshika,is lucmolytic and toxic. According to 
•A. L. Klohr ])ancreatic. lipase is activated by saponin, the influence 
c.xcrted increasing with the concentration of the saponin up to 2% and 
then diminishing. It exerts a reverse action with castor seed lipase and 
in tji's case the eflect increases steadily with the concentration of the 
saponin. 

Ksskntial Oils. 

Among the publications of general interest on this subject which have 
ai)pcared during the year reference juay be made to the address on the 
botanical distribution and characters of some odorous principles of 
plants delivered to the Washington (.'hemical Society by E. B. rower,“ 
and to the paper by T. II. Durrans,®* in which an attempt is made to 
trace the relationship between chemical constitution and odour in com¬ 
pounds containing the three elements carbon, hydrogen, and oxygen. 
In this connection the author calls attention to the frequency with which » 
unsatisfied partial valencies or residual affinities, such as those due to 
the tetravalency of oxygen, occur in odorous substances and suggests 
that this may be the primary cause of the tidour. 

Considerable activity has been shown in devising methods for the 
utilisation of p-cymenc, the chief constituent of " spruce turpentine,” 
now obtainable in considerable quantities as a by-product of the pulji 
industry. C 3 rmenc is readily convertible into carvacrol by nitration, 
reductran, and diazotisation, or through the nuv'osulphonic acid, and, 

«• Hdv. Chim. Acta, 1919, 2, 195; J., 1919, 303a. 

./. .4mer. Chfm. Soc., 1919, 41, 640 ; J., 1919, 176a. 

*• Jap. Med, LUeralure, 1919, 4, 20. 

*» Arch. Neerland. PhysitA.. 1919, 3, 182. 

« J. I ml. Eng. Chem., 1919, 11, 344; J., 1919, 337a. 

“ Per/. EeaetU. OU Bee., 1910, 10,104; J., 1910, 479a. 
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both methods are the subject of recent patents and papers.®- Oarvacrol 
is, however, in no great demand commercially and the work lia.s been 
e.’ctended to find derivatives of imlnstrial valu<>. 'I'he’most iiiomising 
of these ap))ears to be amino-carvacrol (()ll:Me.Mfj.l’i 7 ‘f 1:2: l:.^) 
which can be used as a photographic <levehiperand isieaddv prepared 
frotn the mtroso-derivative. obtainable m almost (quantitative yield 
by the action of .sodium nitrite on the phenol. Whilst it .seems likely 
that the supply of carvacrol wdl S(jon*bein excess of the demand 
tjie rover.sc is the case with tliMiiol. the demand for which is ra|)idly 
increa.sing owing to its use as an anthelmintic in the campaigns against 
ank\ lostomiasis now in progress in \arious tro|ncal countries. It 
seemed likely that the introduction of chenopodium oil for this pur¬ 
pose would relieve the situation, but so far is this from being the ca.se 
that chcnoiiodium oil Igis also liseii greatly in price and towards the 
end of the year supplies were dillicult to obtain, though attemjits are 
being made to jiroduee the oil.in new areas such ns India and Java. 
In these circumstances it seems desirable that recourse should be had 
to other remedies such as /?-na[>hthol, eucalyptus with chloroform, 
((uas.siin. male fern oil. etc., all of which have their advocates among 
e.vperts on trojiical dismises. It is possible, however, that c.ymenc 
may also become available as a source of thymol since I'. K. Amlrtws 
has patented a method of making it by nitrating aminocvmene, the 
amino-group, protected during the nitration, being snlweijiiently elimin¬ 
ated ; he nitrocyunenc .so obtained is then converted into thy'mol 
through the diazo-cornpound. 

.\ new source of thymol has been recorded from .faqiaii, the oil from 
Mosla jnponica yielding 50% of thymol : that from M. qrossermta ®® 
fields carvacrol. 

.\nother interesting .Jaqiane.se oil is that from the leaves of Pf.rilln 
litriodora,-''' which contains over 59','',) of citral 'I’hc allied [Jant P. 
(irrjuta yields, according to Oattefosse, 55”,, of aldehydes, chiefly 
dihydrocuminic aldehyde, with an alcohol which nniy he identical vvith 
that of ginger-grass oil. .\ Japanese jilant yielding an oil rich in getan- 
iol (63 5%) is Pelargonium tlenlicuUitnm : P. grairoIrnaanA P. radnUi, 

=■- A. W. HuLsen nnd R. H. McKee, l'..S. Pat. I26t>800; J., 1918, 631a;»./. 
lutl. Knij. Ctum., 1918, 10, 982 ; J., 1919, O.’iA. K. Andrews, itiVf., 1^18, 10, 
I.W; J., 1918, tSIiA. Its. Put. 1314920; J., 1919, 813a. O. Asclian, Chem. 
y.riilr.. 1919, I , 227. H. A. Taibs, ./. /ml. Kng. Chem., 1919, II, 455; J 1919, 
4T8a, TOj-Ja. j, A. Aml'>r and H. A. Lubs, U..S. Pat. 1316823 ; J., 1919,»813a. 

' ' U.S. Pat. 1306612 ; ./., 1919, (WSa. 

•< K. Hoshino, J. Chem. /ml. Tokyo, 1919, 22, 337' J., 1919, 877a. 

“ S. Fiirukawa, ibid., 1919, 22, 382 ; J., 1919, 977a. , 

** H. Kondo and S. Yainaguchi, J. Phann. Soc. Japan, 1919, 446, 263# 

” Per/. EaaerU, Oil Bee., 1919. 10, 170; J., 1919, 663a. 

S. Furukawa, J. Chem, Ind. Tokyo, 1919, 22, 83 ? J., 1919, 666a. 
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also exaiiutied, yiolil oils of less value. A number of papers “ on new 
or little known sources of turi>entinc oil have also been ]iublished, those 
by (). Aschan inchuliiif^ a resume of the chemistry of the terjuinos. 

There seems to have been less activity than usual in the investigation 
of the constit\ition and reactions of the comiJonents of essential oils. 
Among the more im|)orfant [lajiers of this type are those on ketones 
of the ionone and ironc ty|)c by b. Huzicka."® who has also accomplished, 
with V. Fornasir, a new synthesis of Imalool. which confirms Tiemann 
and Semmler's forniida tor this alcohol. Knoevcnagel and his 
collaborators have published a lom; paper on th? condensation of citral 
with acetoacetic c.stcr. 

V. Sabatier, A. Mailhc, and (1. Ilaudion*- find that pinenc jiassed 
over finely divided copper at ri.btt’C. gives a ‘21'',, \ield of aromatic 
hydrocarbons, including toluene, iii-.'cyleiie, cvmcne. cumene, and 
methylethylbenzcne. 

Sv.ntiiktk; Diuk.s. 

During tbe year a number of papers bave appeared dealing with the 
manufacture of synihctii- drugs anil the organisation of research on 
this subject in this country ““ and in France,"' the United States,®'* 
and Japan.®* 


thipnolkx. 

In a ]U’evious report it was luentioued that hydantoiu may be 
utilised as the nucleus of sub.stances possessing hypnotic properties, 
'■ nirvanol ” (phenylethylhydantoin) being a jiroduct of this tyjre. This 
substance and its analogues can be prepared by the action of hypochlor¬ 
ite or hypobromite solutions on (1) ('(’-arylalkylcyanoaeetamide or (2) 
disubstituted malouamides. Thus *■ nirvanol ” (1) c.su be made cither 
from phenvlethvlcyauoacetamidc (II) or ])henylethylmalonamide (III). 


(I) l>h 
Kt 


X 


NlfCO 

1 

UO'Nll 


(II) I’b 
Kt 



CO'NHj 

UN 


(III) I’h 


Kt‘ 


>■< 


OO'NHj 

('O'NHj 


In a third patent the method is geuefcdiscd and it is claimed 
that alkylarylhydantoins may be made by condensing substances 

,f 

W Y.'Sliinosaki. Mil, IfllS, 21, 7B:>; .11119, 22, t.'il ; J., 1919, 21a, 877a. 
(>. Aschan. Chem, Zentr . 1919, 90, 1 , '284. 28"); J., 1919, OSOa. 

«'» IIfh\ Chim. Afta, 1910, 2, 144, 182, :h>2 ; 1919, 303 a. 

«i J. prakl. Chtm.. 1018, ii, 97, 288. < 

•» Compter rfiirf., 1919, 198, 926 ; J., 1919, 439a. 

F. H. Carr, J., 1919, 259t; National Health IiiHuranee Commi8aion» 
183 ; 1919, 292 b. 

** A. Detoeuf, Chim. et Ind., Feb., 1919 ; J., 1919, 136r. 

« J, Jnd. Eng. Chem., 1919, 11, 69. 167, 377. 

•• J,t 1919, 269r. Ann, Repts.^ 1917, 2, 479. 
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of thfi following throo , types : Uir ('(Mr ('0 NHa)('OOir; 

RB' t'(NJf (H)OH)C() Nirj; HU' (’(.\1I jr() Nll C()OII.'“ 

Tliecomhinationofdisiibstituted liarbitiirie aculs with dialkvlamiiios 
siirli as dinictliyiainine or dietlivlaiuine is stated to produce readily 
soluble coniiioiiiids with eiilmined hypnotic properties.*” 

Aoco/ AiitiMhflit.i. 

'I’here is little new work to record on "local aiiiesllieth s. A. K. Kver- 
est '* fiiuls that in tly pn^paration of diacctonainiia*. an intcnnediate 
lecpnrcd in the iiiamifactlirc of "/cciicairac" ah.sorption of aninuniia 
by acetone is facilitated by the |>rc.scnce of dry calcium chloride, the 
yield being imiiroveil and the duiation of ..pc ratioii much short¬ 

ened. 

In a recent patent” the preparation of /7-biomocthvl p-nilro- 
benzoate. t'lljl?r ('II cO t't)■( '^11 pNt),. is claimed with a \iew to its use 
in the manufacture of “ novocainc." It is made by healing a'p-nitro- 
benzoate with e.xcess of ethylene dibromiih' m presence of an amine, 
or tinely divided eopjier. as a eat.ilyst. d'he bromo-ester is then 
treated with diethylamine, and by snb.seijuent lediietion of the nilio- 
groiip "novocaine” ('ll 2 (N h;!,) ('I I .Qt '()('„|| ,MK.||( I i.s .dilained. 

A. Ogata"- has prepared a senes of u-and/> amino.ilkyl (aryf) ben¬ 
zenes with a \ i(‘w to .studying thi' relationship bet ween their const i tut ion 
and jthysiologieal ai-tirm. I'he hyilroehloiides of ^j-ainino-u-phenyl- 
octanc (j^-diphenylethylamine. o-phenyleth\ lamini', benzvl-/?-phenyl- 
isopropylamine and isoamylisohexylamino showed a local anicsthctic 
action when ajiplied to the tongue. 

.T. Morgenroth'® ha.s jmblished a study of the influence of sterooi.so- 
merism on anaesthetic action based on the examination of hyilro- 
enjircine derivatives and their isomerides. Of the two steieoisomerides 
(soamylhydrocupreiiie {“ eueupine '’) and /.'Oarnyhipohydioipiinidine, 
the former is twice as potent an anse.sthetic as the latter. As the stine- 
tural i.someride, cueiipinotoxine, is also an anaesthetic it appears that 
this property is not dependent on the pre.sence of the (piinuelidine 
nucleus, since a great inctease in the potency takes place with the rujiture 
of the carbon-nitrogen linkage, eucujiinotoxine being far more active 
than eueupine and forty to fifty times as powerful as cocaine.. The 
author concludes that the trypanocidal, liactericidal, and ajjsesthetic 

•* Chem. Fabr. von Hevden, .A.-ti., (ter. J’ats. 309508, 310420, 310427; J., 
1919, 389a, 440a. * ' • 

•“ F. Hyffmaim-La Roche & Co., Kng. Pat. ltC2778. U.S. Pat. 1316047 ; J., 
1919, 233a, 848a. 

’• Chem. Soc. Trane., 1919, 115, 088 ; J., 1919, 655a. • 

The Abbott Laboratories, U.S.A., Kng. Pat. 121578 ; J., 1919, 268a. 

J. Pkarm. Soc. Jajtan, 1919, 445, 193. 

” Ber. deuU. pharm. Oee., 1919, 29, 233; J. Chem. Soc., 1919, 116, i., 300. 
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action ai'c coninion to the quinotoxines and tlic original alkaloida, 
the JifTerence in activity of cthylhydrocuprcine and cthylhydrocu- 
preinotoxine towards pneumococci being exceptional. Anesthetic 
action is influeiu-ed but not conditioned by space arrangement; the one 
instance quoted to the contrary, viz., the s\ipf)oscd difference in the 
action of bcnzoyltro])eiuc and benzoyl-T^-trojM'inc,’^ is shown to be 
inaccurate. 

Antipijieticn. 

M. T, liogeit and .1. Klirlicli have de.scril)ed tlie prejiaration of 3’5- 
iliniethoxy-'l-etlioxyacctanilide fioin tlie etliyl ether of syringic acid. 
Tlic latter is converted into the chloride and amide and thence by the 
Hofmann reaction to 3.5-dimethoxy-'l-etho.\yaniline which on acetyla¬ 
tion yields the corresponding acetanilide ; this compound exhibits 
marked anti])yretic |)ropcrtii's and is not more toxic than ])henacotin. 

J. 'r^hernia<’.has ])rotecteii tlm ]ireparation of hydroxyalkyl 
ethers of p-hydroxyacetanilide, by the use of monohalogcn-hydrins. 
According to Jj. 'I'horpjeethoxy-rt-bromodiethylacctanilide, pre- 
jiarcd by the action of an acyl halide, of (i-britmodicthylacctic acid 
on p-etho.\yaniline, ))ossesses analgesic and sctlative properties, which 
are altjo, common to its analogues derived from other arylamincs. 

2.2'-Thienyl(]uii\olinc-f-carboxylic acid, CjlljS'CjlfsN t'OOll. , pre¬ 
pared by M. llartmannand E. Wyhert,’" resembles and exceeds 2-phen- 
ylquinoline-'l-carboxylic acid (“ atophan ”) in analgesic properties, but 
on administration by the mouth or intravenously ))roduces in the 
animal a violet-red colour, which is persi.stent and apjjcars in almost 
all the internal organs. 


Orf/oitic Conijioiim}ii aj Arse)iic. 

fn the United States a number of papershave been jmblished 
dealing with the preparation of well-known arsenic (^impounds. 
Among these is a papei' by \V. A. Jacobs and M. Heidelberger,"" who 
show •that in the. action of arsenic acid on phenol some o-hydroxy- 
phcnylarsinic acid is formed, in addition to tlu' pnrrt-acid. and may be 
isolated as a basi(^ barium salt, after the removaf of the parn-acid as the 
sodium salt. There are ahso produced in small quantities pp'-dihydroxy- 
diplrfnylarsinh' acid, and a substance which is believed to be the op'- 
iaomeridV. Tn the afialogous reaction df arsenic acid with aniline F. L. 

• 

Cf. Sf Fiankcl, “ Dio Arzneimittel Synthese," Berlin,^912, p, 369. 

J, Amer. Ghem. Soc,^ 19X9, 41, 798. 

” Eng, Pat. 120081; J.. 1919, 27a. 

” U.8. PaU 1279942; 1919, 28a, Helv. Chim. Ada, 1919, 2, 60. 

P. A, Kobor and W. 8. Davis, J. Amer, Ckem. Soc., 1919, 41, 451; P, A. 
Kober, ibid., 442; J. B. Conant, ibid., 431, 

J. Amer. Ghent. Soc., 1919, 41, 1440; J., 1919, 922a. 
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I’ymaii and W. C. Reynolds*' liad already shown that small quantities 
of j^jo'-diaminodiphenylarsinic acid are jiroduced. *R. (J. Fargher*'-' 
ha.s now prepared from this acid by diazotisation and subsequent nitra¬ 
tion 3.3'-dinitro-1.4'-dihydroxydiphenylarsinic. acid. On suitable treat¬ 
ment with sodium hyposulphite this aeid yielded the corresponding 
diamino-acid and 3.3'-diamino-4.'t'-dihydro.\yiliphenylarsenious hy¬ 
droxide. The former on further reduction with hypophosphorous 
.acids gave 3.3'.3".3"'-tctramino-4.4'.4", 4"'-tetrahydro.\ytetraphenyt- 
diarsine (NH 2 -('iiH 4 - 0 <ll).;:.\s-,\s:(H 0 ('„H 4 -Nllj). 

Various metallic derivatives of “ salvarsan " are under dimcal trial 
and promi.sing results have been obtained with ” silvcT salvarsan " in 
a .series of 54 cases at Frankfurt, iiuluding vaiioiis types of .syphilis, 
tabes, etc.** 

11. tliciiisa*'* has jiublislied .some ob.scr vat ions on hexaniiiio-arscno- 
heiizcne. which ha.s been known since 1!M3, anil which yields a readily 
soluble siilphainic acid, (NVH 2 );,<'„Jl 2 '.\s:,\s-t'|,1L(NIL)/NIISt),lI, and a 
diethyl derivative, Nl I Mt(NlI. 2 ) 2 (',,ll j-.\.s:.\s-t',,ll. 2 (NlI. 2 )j'NllKt (“ ethyl- 
arsalyte ’). Q'hese products are .stated to he not only therapeutically 
valuable, but to yield solutions wliii h can he kept for long periods, when 
suitable precautions, apparently realisable in piactice. are t.i4*n. 

K, l{. Ba.xtcr and R. (4. Farglier *■’ ha\e de.sciihed recentiv the pie- 

/Nll\ 

parati 'n of 1.3-benzodiazole-.5-ar.sinic acid. t'lU >1',.11 l•.\.sl),,l^.„ 

N / 

and a number of its homologiies, and the conversion of these into the 
coi responding arsenobenzenes. 

In the United States the Rockefeller Institute"* has been giving 
attention to the preparation of derivatives of N'-|ihenylglycinc-//-arsinie 
aciils in which tlie aromatic nucleus containing the arsenic, radicle is 
attached to the a-amino group of an f/-aminoacyIaniino side-chain, 
'riiere thus result substituted arsinic acids from which, by controlled 
reduction, the corres])onding arsenoxides and arsenobenzenes are jno- 
duced. The initial products arc jirepared by treating sodium p-aniino- 
phenylarsinic acid with amides, tireides, or anilides of halogeiiated 
acetic acids or by the action of an amine on I he methyl ester of N-phenyl- 
gl vcine-p-arsinic acid. Variation thus depends on the nature of tlu^ide- 
cliains. and the compounds so ’far iirejiared have side-i liaiiffi of the 
fotlowing three tvjies. (1) •NH'CTIlTfO'NR'j. (II) •Nll t'HR-CO-NH- 
w • 

Chem. Soc. Trans., 1908, 93, 1184. Cf. L. Benda, Ber., 1908, 41, 2371. 

“ Chem. Soc. Trans., 1919, 115, 982; J., 1919, 843a. 

“ Dreyfus, Med. Klinik, 1910, 15, 806. * 

“* DeuU. Med. Woch., 1919, 45, 94 ; J., 1919, o98a. 

Chem. Soc. Trans., 1919, 115, 1372. 

*• W. A. Jacobs, W. H. Brown, M. Hfjidelborgur, and I,#. Pearce, U.S. Pats. 
12(#01A-1280127; 1919, 268a. 
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CO NKII, (III) NH-CIIR-CO NIIR", where R may l)e hydrogen, 
alkyl, or aryl, R' liydrogen or alkyl, and R" is an aryl radicle, with or 
withont. miclear std)stitncnts. These compounds, which are stated to 
he |)otent try])anoci(lal and s])irochn!tieidal agents, are dealt with in the 
first tliri'e patents. The next two relate to the reduction products and 
deal with (.\) the arsenoxides, containing the group -AsO corresponding 
to amides and anilides (.side-chains I and 111 above) already referred to, 
and (11) the arsenophenylglyc.ineh/.'.arylaniides produced by more, 
vigorous reduction, with hy)iophos|)horou3 or iHydriodic acid, of tl»e 
anilides (.side-chain 111) resulting in the combination of two molecules 
of the reduced sub.slituted anilide through the group -,\s:As-. This 
last sei'ics of compounds is state<l to be of greater therapeutical value 
than any of the initial substances. The last four patents deal with the 
production of soluble salts, the first three relating to sodium salts of 
till' initial anudes, urcides, and anilides and the last to salts, for example 
with hydrochloric acid, of the arsenoaryl conden.sation |)roducts, 

A number of other patents'*’ relating to arsenical compounds have 
been taken out in the ITnited States of which that by W, (Iriittefien 
describes .salts of the alkaloid yohimbine with arsenic, methylarsinic, 
phenj'farsinic, and other acids. 'I'hese arc stated to be useful thera|) 0 utic 
agents, which unlike their components arc devoid of any irritant gffeet 
in the intestines. 

t.'OMMEllCrAT, SyNTllK,SK.S OF THE SlMCLEK Al.lPirATIC (' 0 MFOUND.S. 

Hahuirnalcd ('<1111 

The chlorination of open-chain hydrocarbons was reviewed somewhat 
fully in the two previous reports.'*" and as the work published since then 
deals mainly with details of methods it can be disj)o.scd of briclly 
The United States llurcau of Mines has issued a report stating that 
natural gas can be ehlorinatcd in one operation by the use of catalysts 
having high adsor]ition values tor chlorine, to yield chlorofortn, carbon 
tetracliloride, and hexachloroethane."“ h'urther details are given in 
a pajier by 0, W. Jones and V. (.1. Allison,*"’ frtvu which it apjiears that 
suitable catalysts are “ war-gas charcoal,” steamed anthracite, and 
*■ bacliitc ” (a specially prepared carbon) : other forms of carbon, alone 
or impregnated with metals or metallic oxides, allow part of the chlorine 
to pass. Reaction begins at 2.')l)“ ('. and increases in intensity up to 
!5t)0° t'., after which carbon begins to be deposited. The proportions 
of the three products obtained depend largely on the relative iiropor- 
tions of the I'omponents 6f the gaseous mixture used. 

«’ K. .1. Oechslin, U.S. Pats. 1239214 and 129921.*5; cf. ./., 1910, 276; J. M. 
White, U.S. Pats. 131:1667 and 12979.62; J., 1919, 793a, 847a; M. Gruttefien, 
It.S. Pat. 130.>4(>2 ; M. Guggenheim and K. Hug, U.>S. Pats. 1308413 and 1308414 ; 
J.. 1019, 059a. Ann. Repla., 1917, 2, 468 ; 1918, 3, 430. 

"0 J., 19V9, 329b. i"> J. Ind. Eng. Chan., 1916, 11, 0S9; J., 1919, b99A. 
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H. T. Boyd®' clilonn.itfs tiu* Ioamm' paratHn.-i above mothane by the 
use of liquid chlorine, the vapours from the leaetion bMiip then treatt'd 
inth (jaseous chlorine in a separate chamber. I.iipiid chlorine is also 
employed by G. O. ('mine"- to convert ethylene into the diehloride, 
the hydrocarbon beino u.scd in either ftaseou.-- or liquid form. The 
etIiAlene can be puiilii‘d throufili the mereuiv compound formed when 
the )»as is passed into a .solution of a iuercur\ salt. Propylene under 
Eimilar conditions yields the diehloride. 

•.\ceordinp to V. .1. •Harding, brh'k, pumice, sand, coke, charcoal, 
ferric o.xide, alumina, and magnesia, heated to ' l.ot)'^ ('.. act as cata¬ 
lysts in the chlorination of olefines to diehloroparatlins. 

Tetrachloroethane, prepared by parsing a mi.vture of chlorine and 
acetylene over heated iron filings and ipiartz. yields trichloroethylene 
on treatment with ammonia and water.®' V. R. Kokatnur®-’ has 
e.vamined the iiilluenee of catalysts on the ehlonnalum of hydrocarbons 
hv pa.ssing ehloiine into acetylene tetrachloride containing vegetable 
charcoal, animal charcoal, or metallic iion Ilexaehloroethane is the. 
only pioduct formed, though when chloiination is attempted with 
aluminium chloride or'bleaching powder the tetraidiloridc is partially 
converted into mi.s?/»(iiitetrachloroctliane. 

.l.•l'Vyer®® has publi.shed a study of the electrolyth- preparation of 
( hlorofoini under various conditions, especially in .solutions of alkali 
ami aikaline-earth chlorides. 11. 11. Dow"’ has protected a iirocess 
for prep.ning ehloroform by the reduction of carbon tetrachloride, 
riie latter has also been used as a source of carbonyl I'hloride by heating 
it with sulphuric anhydride or jiyrosiilphuiic acid,®® or, according to 
.Mauguni and L. .f. Simon,®" ordinary siil|ihuiic acid. If. 1$. Weiser 
and G K. Wightman .state that carbon tetrachloride is deconqio.sed 
into chlorine and ti'trachloroetliylene at temperatures as low as (KX)" (I., 
but the best vield of the latter is obtained at RXXl ’-1100° (!. The 
products require to be cooled rapidly to miiiimi.se the formation of hexa- 
ililoroethane. • 

R. Adams and V. Voorhees have modified Walker's method for the 
prejiaration of iilkyl iotfides to make it suitable for the production of 

•* U.S. Pat. 129.3012 ; J., 1919, ;i04A. • 

" U.S. Pats. 1315.546, 131.5541, 131.5547; ./., 1919, 647a, .548a. . 

•' Eng. Pat. 126511 ; ./., 1919, 513a. 

Comp, lies Prod. Chun. d’Alais el de la Camargiie, Eng. Pats. 1327.55 and 
132757 ; J., 1919, 54A. ♦ 

” J. Amer. Chem. Soc., 1919, 41, 120 ; ./., 191J, 199a. 

*• Z. Elettrochem., 1919, 26, 116 ; J., 1919, 599a. 

•’ U.S. Pat. 1311329; J., 1919, 740a. . 

•* V. Grignard and E. Urbain, Comptea rend., 1919, 189, 17 ; J.. 1919, .574a. 

•• Ibid., p. 34; J., 1919, 57.5a. 

>« J. Phya. Chem., 1919, 23, 415 ; J., 1919, 655a. 

“• f. Amer. Chem, foe., 1919, 41, 789 ; J., 1919, 478a. 
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coDBiderable quantities of methyl, ethyl, propyl, «-butyI, and isoamyl 
iodides. 

A number of patents have been taken out dealing with plant or details 
of proe(‘sses for the inanufacture of chlotohydrins by the interaetion of 
ehloiine and water (liquid or vapour) with olefine.s from various sources, 
ineluding natural gas.Others, having the sainc object in view, 
utilise tlu' action of hy[)oelih)r«us acid on olefines, the variations being 
chielly in the mode of producing or applying the acid,'**^ whilst in one 
case the change is elTected by the /iction of a reducible chloride on the 
ap'propriate olefine. 

Alcohols. 

Much of the work on alcohols published during the year relates to 
their |)roduetion by fermentation, hutyl alcohol and givcerol being the 
chief .subjects of these coinnuinications. It. Ailains, O. Kanim, and 
0. S. Marvel state that ter/, amyl alcohol can be prepared in a yield 
of 80 to ftO% by the addition of aniylene to sulphuric acid containing 
ice. The aniylene is made by heating amyl alcohol with sulphuric acid 
to vigorous boiling under a reflux condenser kept at 60°-90°C. to per¬ 
mit tjif, crmle aniylene to distil, leaving in the flask amyl alcohol and 
i.s-oaniyl ether. A better yield of the hydrocarbon can be obtained by 
a modification, which is fully described in the original, of fjiatieff's 
method, using alumina as a catalyst, 

K, 1’, McKIroy pre|)ai-es glycols by electrolysing a solution of a chloride 
under oxidising conditions, the solution being kept saturated with an 
olefine in presence of an oxygen-carrying catalyst.'"'’ h'or the same 
purpose ('. Weizmaun and fi. G. liainbridge suspend dichloropar- 
affins. having the chlorine atoms attached to two different carbons, 
in water containing aliimiriium hydroxide, ealeiiim carbonate, borax, 
or soilium carbonate and heat the mixture in an autoclave at l(K)°-20()° 
G., when partial conversion to the corresponding glycol occurs, 

* Aldehi/dc.’i. Acld.'i, and Kclones. 

For the production of formaldehyde by passiilg methyl alcohol vapour 
over a heated catalyst 0. Calvert ha.s patented ajiparatus, which can 
be utrid for manufacturing jnirposes or in a small portable fonn for disin- 

' ■"> K, 1 *. McElioy, U,S, Pat. 129.');)39 ; J., 1919, 339a, 479a ; B. E. Eldiyd, 
Eng. Pat. 113954; J., 1919, 512a; ,T. M. Mones.s, U.S. Pnt. 1308763; J., 1919, 
667a. • • 

K. P. McElroy, U.S. Pi^t 1308796 ; J., 1919, 658a ; T. and E. H. Kerfoot, 
J, C. Irvine, and W. N. Haworth, Eng. Pat. 128635 ; J., 1919, 617a. 

K. P. MiElroy, U.S. Pat. 1315229 ; J., 1919, 847a. 

J. Amer. Chem, Soc., 1918, 40, 1950. 

U.S. Pat. 1308802 ; J., 1919, 658a. 

Eng. Pat. 131628 ; J., 1919, 846a. 

Ml Eng.,Pata. 126479 ; J., 1919, 611a, and 132120 ; J., J1^19, 794a. 
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fection. In the second patent, ap)>aratus on asiiuilar plan is described 
for the general preparation of aldeliyilcs from alcohols by the use of 
coiijier gauze as a catalyst. K. A. Hofmann and II. Sebibsted 
have been unable to obtain more than a 1% yiehl of formahbdivde’bv 
the reduction of formic acid under the most varied conditions, but have 
had more success with metallic formates, the yield of aldehyde depend¬ 
ing on the partieular formate used, tlte coytrol of the secondarv reaction 
represented by the equation C'llj0-=1I.. + t'O, and tlu‘ axoidance of 
dcoomposition of the aldehyde by water. Zim^ formate gives the best 
yields of formaldehyde and methyl alcohol; in other cases the metal¬ 
liferous residues react with the formaldehyde giving methyl alcohol 
and formic acid or even acetone, fnrfuraldehyde. and carbon. 

Proce.sses for the conversion of acetylene into acetaldehyde as a 
stej) in the, production of acetic acid and eventiiallv of acetone were fuliv 
reriewed in a previous report.”” lifany patents on this subjeil. publi¬ 
cation of which has been delayed for milit.iry n asons. have now become 
.'Mailable and some of them give information of consiilerable interest 
on details of the methods used, though no new juoce.ss of importance 
has been disclo.sed. In the hydration of acetylene by the use of a mer- 
1 iirv catalyst the hatter gradually lo.scs its activity and various niKtiiods 
•IK- si^gested for its revivilicatiou. Mc.ssrs. .1. Crosfield and Sons. 
Ltd., and T. P. llilditch have three patents on this subject <all depending 
on the sc of o.vidi.sing agents. In the tirsi of these m.anganic acid, 
permanganic a<id. or a .salt of one of these acids is employed, in the 
second hydrogen pero.xide. and in tin' third various pero.xides sui'h as 
lead pero.xide, red lead, ccrinm dio.xiile. and manganese dioxide.”' 
The dillicultv is also dealt with by pas.sing an electric enrrent throngb 
the liipiid. a S|)ecial form of apparatus being nsi'd to faiilitate this 
operation at any desired time.”- In a third method the dillicultv is 
avoided bv a vacuum device to ensure rapid removal of the aldehyde, 
so preveiiting its action on the catalyst with the formation of by¬ 
products to which the inactivation is attributed.”” • 

'I’hc hydration of acetylene may also be achieved by pa.^sing the gas, 
largely diluted with steam? through asbestos imprcgnateil with molybdic 
acid and heated to 60()°('.”* 

II. L. Chapman and W. J. .Jenkins ”•'■ have isolated a compound of 
acetylene and mercuric chloride to which they attribute the flirmula • 

Bcr., 1918, 51, 1398 ; J,, ini!>, 7S2.v ; r,/. .J. A. ”hriRliaa.scn, U.S. Pat. 
1302011; J., 1919, 8771. "» -Inn. HepUi., 1910, 1, |71. 

Eng. Pats. 124702, 126920, 131084; J., I910|»388a, 440a, 740a. 

Soc. Chem. Ind. Basle, Eng. Pat. 130138 ; J., 1919, 695a. 

Comp, des Prod. Chira. d’Alais et dc la Camargue, Eng. Pat.*130650; J 
1919, 740a. 

Deutsche Gold- u. Silber-Schcide-Anstalt, Eng. Pats. 107584 and 107.585 ; 
J: 1919, 845a; cf. Ann. RepU., 1918, 3, 432. 

Onm. Soc. Trant; 1919, 116, 847; J., 1919, 656a. 
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HgCl-CH:CHCl and which they regard as the first product,of the inter¬ 
action of acetylene and mercuric chloride, in acetaldehyde formation. 

In the formation of ethylidene diacetate by the action of acetylene 
on acetic acid, absorption of the gas is found to be facilitated by the 
jiresence of mercuric acetate and either an aromatic or aliphatic sul- 
piionic acid.''" The dia<-etate, as already ]>ointed out,"’ yields on 
distillation acetaldehyde and acetic anhydride and this action is assisted 
by the juesence of suitable catalysis such as .sodiuTn pyrophospha^, 
metaboric acid, and auli)hoacet;c acid."" • • 

According to G. 0. Curme "• acetaldehyde may also be obtained by 
passing ethylene into a solution of a mercury salt, the compound 
produced being then subjected to anodic oxidation and the acetalde¬ 
hyde formed removed by continuous distillation; if the oxidation is 
prolonged acetic acid is produced. 

The oxidation of acetaldehyde obtained in these various ways is 
accom])lished by air or oxygen, the chief difTcrenccs in the jratents on 
this subject lying in the apparatus or moans adopted to bring the alde¬ 
hyde quii^kly and completely into contact with the. oxidising agent.'-" 

'I’he last stage, conversion of the acetic acid into acetone, is also the 
8ubjifi,t of many patents. According to N. V. Sidgwick and B. Ijambert, 
a practically quantitative conversion into acetone and diethyl Jketone 
takes place when the vapour of acetic or propionit! aciil diluted with 
steam is passed over pumice stone, on which manganese dioxide has 
been deposited, heated to S.'iO" H. A. Morton uses tor the same 

purpose a catalyst containing manganese,'"'^ and ff. 0. Curme passes 
acetic acid vapour mixed with other vapours over heated, finely divided 
iron.'*® A general account of the manufacture of acetone, starting 
with calcium carbide, as carried out at the Shawinigan Falls Works in 
Canada, has been published by II. W. Matheson '-' and a resume 
of a similar account by K. T. Sterne is also available.'®'’ 

A considerable amount of attention is also being given to the manu- ' 
factUre of acetic acid derivatives, includiirg the anhydride, chloride, and 
various alkyresters. A method for the i)reparation of acid chlorides de- 
])cnda on the reduction of the projjortiou of sul|)hur specified in the Gold- 

Soo. Chim. des Usincs du Rhdne, Eng. Pat. II27S5 ; J ., 1919. 233a. 

Repta ., 1910, 1, 275. 

"• Soc. Chim. dcs Uaincs du Rhone, Eng. Pat. 131399 : J., 1919, Stfia. 

"• U.p. Pats. 1316543 and 1315i>46; ./„ 1919, 84«a. 

*“ H, Dreyfus, Eng. Pat. 130035; J., 1019, 7.39a. Comp, des Pr(«l. (,’him. 
d’Alais et de la Camargue, Eng. Pat. 130651; J., 1919, 739a. 

*•' Eng. Pat. 14086 (1915); J., 1919, 304a. 

U.S. Pit. 1316625 : J., 1919, 847a. 

>" U.S. Pat. 1316644 ; J., 1919, 847a. 

Canadian CUm. J., 1919, 8, 208; J., 1919, 793a; c/. H. W. Mathwon, 
Eng. Pats. 132667 and 132658; J., 1919, 846a, 84«a. 

E, IS. Sterne, J., 1919, 413b. 
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soliinidt method*** for anhydrides, and proceeds according to one or both 
of the equations; (1) 2Me'C0.Na +S+ 2Cl.,=2Me-rOri t 2NaCl + SO,; 
(2) SMc'COoNa + S .'JOl2~3Me'(X7(^l l-.‘)Nad +SO,. Sodium may 
be replaised by other alkali or alkaline-eai^h metals and acetyl 
by any other organii^ acid radicle, c.i/. butyric, or benzoic. In a 
.subsequent jiatent it is stated that, the absorption of chlorine proceeds 
more rapidly in presence of 1% of organiw or inorganie esters, |)henols, 
ethers, aldehydes, hydrocarbons, or acetals.'** In another patent the 
martiifactiirc of acetic abhydride or cliloridc by the action of chlorine 
on a mixture of phosphorus and an anhydrous acetate at temperatures 
Isdow .'50° is jirotcctcd. Anhydride is the chief product when 
chlorine (106-5-177-6 parts) is passed into an intimate mixture of red 
phosphorus (31 parts) with anhydrous sodium acetate (492-656 parts): 
with less acetate acetyl chloride iiredoniinatcs. The method can also 
be used for other acid anhydrides and chlorides.'** A number of pro¬ 
cesses for the preparation of alkyl esters of aliphatic acids have been 
liatented.*'*® 

Kiifi. Pal, (1908); ./., 1910, 112. 

T. H. Durrans and A. linakc, Boborts & Co., Lbl.. Kng. Pats. 128270 and 
i:iOH99 ; ./., 1919, 0.)7s, 739a. ' 

iM t.»H. Uurrana and A. Iloakc, Roberts & Co., htd.. Kng. Pats. 128282 and 
131379 ; J ., 1919, 637a. 840a. 

'™G.C Oberfcll and II. T Boyd. U.R. Pat. 1302.'>83 ; ,/., 1919, o.'Ha. A. Hoake, 
Koberta A Co., bid., T. If. Durrans, and W. K. Kills, Kng. Pat. 131088 ; 1919, 

7I0a. .1. Grolea and,!. L. Wcyler, Kng. Pat. I3IC78 ; ./., 1919, 794a. 
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< 

Hv Uaymond H. ('kowtiiku, AAI.C.'I’., 

Tcchmml Ghennul, Stocl-jii}il. 

Thk jH'i'ioil uiulor review in the present re|)oit. hefriiininf;, tis it did, 
practieally sinudtanenusly with the eessalion ol hostilities, lias wit¬ 
nessed the puhlicalion of results of a large amount of work earried on 
during the war; the apparent progress in photographic processes is 
therefore greater t han a strict consideration of the work carried on during 
the review period woidd indicate. 

'I'he lirst effect of the peac(> conditions apparent to an outsider was 
the*ft’duetion in price of sen.sitive materials from the nia.ximum which 
they had attained shortly before the armistice. This ettect, roupled 
with the removal of ollicial re.strictions on general outdoor photography, 
was popularly received, and led to an immediate general revival of 
interest. 

So high was tiu' level at which manufacturers kept the quality of 
materials during the war, notwithstanding the great difliculties which 
were encountered in securing suitable base materials •-glass, paper, and 
the like that little if any improvement has been noticed in their 
post-war productions, True, glass has been perhajis not so variable 
in thickness, and the vaiicty in styles and weights of paper bases per¬ 
haps somewhat larger, owing no doubt to the removal of " control,’ 
but' for average work it is almost imjiossible to detect whether sensitive 
material at present on the market is of “,nre-war," " war-time,” or 
■■ post-war ’■ niannfacture. The maintenance of such standard can 
only have been aebieved by meticulous attention to details in all stages 
of*the manufacturing operations, and the communication by W. 

' Mann*^ indicates tbe methods which have been adopted to overcome 
the desensitising effects of salts of cojiper and iron 2 )resent in the paiier 
base of the baryta substratum, (’heaper and inferior base can thus be 
used with impunity. 

The advance in price of silver has continued, and should its present 
price of over 6s. per ounce be maintained a revival of interest in the 
light-sensitiveness and the adaptability to photographic use of salts 



■ W. C. Mann, Phot. J., 1919, 69, 184; y.,.i919, 654 a. 
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i>[ otlii’r metals may bp p.\j)ecteil. Altliouf»h tlip actual weight of silver 
ill the iilmtograiiliic emulsion is relatively insignilicant, attention might 
be [irofitably directed to the simplification of the process for its recovery 
from used “ fixing ” baths, into which the bulk of the silver turned out 
as an emulsion finds its way. The present process of precipitation as 
suljihide, by the actioikof liver of sulphur, has several drawbacks, not 
the least of which is the sludge form of the jirecipitate. With electri- 
I'ity so generally available, it is somewhat surprising that an elect ro- 
ly^c process for the deposition of silver as such, has not engaged the 
attention of experimenters. Whether thiosulphate would be a suitable 
■■ fixing agent when such recovery jirocess is c ontem]ilated. is doubt* 
fill, but the subject is worth attention. 

The jiosition with regard to other chemicals used in omulsion making 
has become somewhat easier, and apart from the variability in the ipial- 
it.y of gelatin, conditions of supply ate reverting towards the normal. 
The supply of developing agents is, speaking generally, overtaking thi> 
ilemand, Thp.so circumstances, acting in conjunction with the heavv 
.'(ocking by dealers of these substances towards the end of the war. 
have led to considerable reductions in prices. The prices deinandtHl arc 
still high, however, and the con.sumer has to find what comfort he can 
111 the fact that the present-day developers are undoubtedly of a \a>jftly 
siipeno^- (juality to those available i,n the earlier stages of the war. 

It cannot be denied that as far as metol and amidol are concerned, 
the Uriti h manufacturer is supjilying material as good as the best pre- 
»ar German products, and, provided economic competition does not 
.let unduly against him, he should prove himself a serious competitor 
on the world’s markets. In spite of the popularity both in this country 
and America, enjoyed by p-aminocresol, under its many trade names, 
there seems to be a considerable demand for the genuine metol. Where 
lueference for the latter product is shown, it can generally be attributed 
to the fact that the base is more soluble and that con.sequently more 
C oncentrated “ stock ' solutions can be ]irepared when a carbonate 
IS iwed as the alkali in the developing bath. The ])re|)aration of metol 
has engaged the attention of many workers during the war. but the 
only published results hive taken the process little further than it 
was detailed in German pre-war literature. 

The publication of R. N. Harger’s results, the lucid manner in whwh 
they are detailed, and the dedication of his patent to the public^must , 
he aacredited as an act worthy of emulation. \ study of the patent 
•literature referring to »devcloping agents leads to the conclusio* that 
the numb* of such compounds is legion. The^llajority of them, how- 


• u. N. Hargcr,./. Amer. Chem. Soc., 1919,41,270; J., 1919,234a’; U.S. Pat. 
1297685; J., 1919, 406a. See, however, A. Lapworth, Eng. Pat. 1326S5; J., 
1919, 847a. 
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ever, arc so minilar in cliaracteriBtics that there does not seem to be 
any advantage in adding to the nu'mlier already on the market. 

The preparation by H. A. Lubs of ;>amiiiocarvacrol ^ and its 
examination as a develop(*r Is perhaps justified, as its manufacture 
would oiler an outlet for hitherto waste, material. It is to be regretted, 
however, that the development cliaracteristics.of this and the other 
compounds ))reparcd were not more fully deserilied, for without careful 
experimentation and detailed publication of the results obtained, not 
only is it im])ossible to coimi to any just conclusion as to the valuer of 
the product, but the formulation of theories on the influence of reaotive 
Sind subsidiary substituent groups (side chains) is delayed. 

'I’he manufacture in this country of dyes suitable for use. as colour- 
sensitisers is still in the hands of a University laboratory staff, although 
it is to be e.xpected that the publication, in America, of details of the 
laboratory preparation of jiinacyanols and their intermediates will 
lead to some competition. Conditions which must be fulfilled in ordci 
to render the formation of this (piinocyanine possible, have been studieil 
by O. Kischer.'’’ lie states that formaldehyde need not be em))loyed. 
provided air or other oxidhsing agents be present. The position in this 
branch of the art, i.e. colour sensitising, is still far from .satisfactory. 

'tk.-! communication to the Iloyal Society by J. W. Nicholson® on the 
distribution of energy in spectra, in which Kwest’s method fojr deter¬ 
mination of the extinction boundaries’ was found to be of great value, 
is a sorry reminder of the immature condition of affairs. 'J'he band of 
insensitiveness in the green, which is characteristic of all panchromatic 
plates, rendered it necessary to refer all measurements, other than those- 
of contiguous or nearly contiguous lines, to a photographic reproduction 
of the iron arc spectrum in which the distribution of energy has been 
accurately determined by other means. Inconveniences attendant on 
this procedm'c and the complication introduced by the operation of 
Schwartzchild’s law would disappear if a panchromatic jdate having 
no minima of sensitiveness could be prepared. The urgency for tin* 
production of such a plate increases every day, as our ideas of the com¬ 
position of matter are becoming increasingly dependent on sjiectro- 
scopic research. When the importance of ^lie spectroscope in astrono¬ 
mical research is also taken into consideration, it cannot but be admitte'l 
thut this is the appointed time for the concentration of the minds of 
thosc'who are responsible for progress on the j)roblems appertaining to 
the monochromatic rendering of colour values. ► 

A \xiluable contribution by F. F. Renwick® hikes us a stei) forward. 

> J. 1ml. Eng. fhim., lUlO. 11, to,'); J., 1919, 796a. 

• .'6W.. 1919, 11, 4C;i; J., 1919, 4.58a. 

‘ J. prakl. Chem., 1918, 98, 204 ; J., 1919, 199a. 

• Nature, 1919, 103, 495. ’ Phot. J., 1914, 64, 99. 

• Phot. J., 1919, 69, 158; J., 1919, 440a. 
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in tlw! correction of the shortcomings of even the i)e8t ])anchromatic 
plate at i)resont availal>lo. amt tii’c issue bv the Ilford ('onii>any of view¬ 
ing scremis. by means of which a contrast reiKicring of an'y coloured view 
on I heir panehromatic plate can he observed visiiallv. places a new 
power m the hands of the photographer. Interposition of a "damp¬ 
ing ■■ litter can scarcely he regarded as an ideal ojieration in s|)eetral 
photograiihy, however, esjiecially when regions well beyond the visible 
spectrum, are under investigation a ,seh;ctive absorption of the colloid 
cannot he disregarded in this case and the onlv wav out of the dilli- 
ciilty is the ]iroductioii of an emulsion, the speetial sensitivene.ss of 
which IS constant throughout its entire laiige • 

'I’he work of W. F. Meggus and ('. t’. Kiess " indicates thal success in 
this matter may he contemplated with assurance, albeit lesearch of a 
laborious nature will have to he undertaken. The e.xamination by F. 
Kropf of the colour-sensitiveness of dilTercnt silver salts emulsilied 
III gelatin is valuable as indicating that little advance is to he e.xpecled 
by the use of salts of silver other than the commonly used halides. No 
farther work on the mechanism of dye sensitisation has been recorded, 
hat it is perhajis worthy of note in this connection, that the new dye, 
which is the subject of a ])atent by F F". Renwick and O. Hloch," and 
also Methyl Violet, which was found to be an ellective sensitiser»ljy I'. 
Voshijla,'- are of analogous constitution to already known sensitising 
dyes, and are definitely known to form lakes with silver iodide.'^ 

The •haracteristic property of lake formation is being studied with 
other objects in view than that of sensitising, namely, dye-toning of 
jiositive images which are to become components of photographs in so- 
called natural colours. Thus, the conversion of silver images into silver 
Iodide as the preliminary steji in the operations has been discarded by 
.1. I. Crabtree '* and A. Hamburger in favour of the formation of 
eojiper ferrocyanide, and by F. E. Ives "* who jirepares a mi.xed bleached 
image by treatment with a solution containing one part each of jiotas- 
siiiiu ferricyanide and chromic acid in 120 parts of water. In this 
latter case use might be made of the absorbed ebromie acid which is 
pre.sent in the bleached image for actual dye formation by its reaction 
upon suitable intermediates. 

The applieation of such toned images to colour cinematography has 
not so far been consideri'd of much importance.'’ the gencral*pre- 
ference of most experimenters hi this direction ajipearing Ire the, 

• 

■' -V.S. Bureau of Stamlarde, Sci. Paper 324 ; J., 1919 , 200 a . • 

PAo* Korr., 68 , 33 ; ./., 1919 , 696 a . 

“ Eng. Pats. 133769 and 133770 ; J., 1919, 926 a > 

Mem. Coll. Sci. Kyoto Imp. Univ., 1918 , 3 , 69 ; J-, 1919 , 28 a , 

" Compare Ann. Repte., 3 , 460. ** U.S. Pat. 1306962 ; J., 1919, 002 a . 

“ Eng. PaU. 123786 and 123787 ; J., 1919 , 304 . “ J., 1919 , 56 a , 

*’ See, however, Eng. Pat. 119864; Brit. J. Phot., 1919, 86, Col. Sup., 38. 



SIS 


ItEPORTB or ran PRoaRBSS OP APPUBO CHBMISTRY. 


ciiHii'r and niniplet plan of projection of the positives of the colour 
scnsatioTi images through suitable screens. In America a fair amount 
of attention is Still being given to the perfection of colour projection in 
(nnematography, and the jiatent of D. F. Comstock which endeavours, 
by the us(! of suitably screened printing lights in making the positives, 
to correct the false gradation consequent on equal development of nega¬ 
tives made through differently coloured “ taking ’’ screens, is indicative 
of the rclinements which are, thought to be worthy of consideration. 
Comstock’s observations appear, however, to be somewhat at varianqe 
with tliose \)reviously referred to.‘“ . • 

‘ The objectionable colour flicker which characterises existing methods 
of colour cinematogra]>hy has been studie<l by J. Shaw, who has been 
granted a patent for a six-colour jirocess cahmlated to reduce this 
drawback. Tlie avoidance of large colour gaps in the sequence of 
taking and also of juojcotion is the essential feature of the process. 

In connection with colour juocesses not directly concerned with cine¬ 
matography irrogress is slow and confined to details. F. K. Ives has 
taken out a patent for a means of improving the register of images 
obtained in his process. A shrgle, exposure is made using two sensitive 
emulsions in contact; one emulsion, insensitive to red, is coated on a 
two-t(i'our mosaic screen, both colours of which transmit red light, and 
the other is a plain red-sensitive member on the surface of w\iich a 
sereen is forme<l l)y staining with a suitable dye, the composite screen 
member being towards the lens. From the tao-colour composite 
negative thus obtained pink atul yellow positives are printed, using 
green and blue printing lights respectively, and from the red sensation 
negative a blue-green positive is prepared. These positives, which 
preferably take the form of dyed gelatin reliefs, are conrbined to form 
the three-colour print. Whilst this process exhibits undoubted advan¬ 
tages over existing methods of colour print production, there does not 
seem much likelihood of its general adoption for colour transparency 
work. As recently improved by M. Meugniot -- the, TiUraierc process 
is available to the tyro, w'ho can be certain of producing excellent 
transparencies thereby. 

A modification of the Joly process which aflows of the production of 
coloured enlargements has been worked out by S. II. Williams who, 
in his ordinary practice of the process, obtains the composite print 
,by suj)Aposition of bromoil prints. 

An entirely new departure in the production of coloured positwes 
is foreshadowed by H. Soar’s observation that an anunoniocal 

“ U.S. Pat. 1283087 ; J.'T 1910, 234a. •» Ann. EtpU, 3, 462. 

“ Hag. Pat. 126220; Biil. J. Phot., 1919, 66, Col. Svp., 26. 

” U.S. Pat. 1306004 ; J., 1919, 602a. 

«« Bril. J. Phot., 1919, 66, Col. Sup., 37. ” PhoL J., 1919, 69, 88. 

•* Eng. Pat. 127683 ; J., 1919, 564a, 
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copiier solution containing potasjiuin bichromate when exposed to light 
deposits j)articles the colour of which when viewed .by trausniitted 
white light is the same as that of the light which caused their precipita¬ 
tion. This process, like that of bipiunann, should not necessitate the 
use of a correcting filter during exposure, a circumstance common to all 
ortlmcliromatic. |iancliromatic, or colour ]iroces.ses at |ire.sent in use. 

I)e])endence on (ierman dyes for making these (ilters is no longer 
itece,s.sary, for in addition to the piepararion of satisfactory substitutes 
iipthis country, the yellow dye woiked out in the Kastman laboratory 
slufws an absorption w’itb ratln'i slanper cut about l.'itH) .\.lb thiyi 
either “ Filter Yellow ” or Tartrazine. Filteis made with the new dye, 
which is ])rcpared by the interaction of phenylhydrazine-yecarboxylic 
add and glucose, have been used with satisfaction by the American Air 
Force and exhibit a light-fastness supeiior to tho.se maile with any other 
dye e.xcept Filter Yellow, to which latter they aie only very slightly 
inferior. 

The ])art which [ihotogra]ihy has jilayed in the late war has been one 
of ]iriiue im|)ortance ; in fact, in conjunction with the air arm, it might 
leasonably be considered to have been a deciiling factor. The a.s.sist- 
anie remlered in cartographic survey, in the "spotting” of enemy 
po.sitions and movements, in .securing delinite evidence of the etfS'Tive- 
ness of raids by air, land, and sea, and in propaganda work amongst 
tho.se at home, has been eloquently testified to by tho.so best fitted to 
express .iU opinion in the matter. When it is recollected that in this direc¬ 
tion, periiaps to a greater extent than any other, we were unprepared, 
the achievements of the [diotographie .section .seem abuo.st incredible. 

.\l the commencement of ho.stilities a stray j)hotogra|)hcr was taken 
up here and there as an observer ; he used a camera- more often than 
not fitted with a lens of enemy origin wide h rei|uired both hands for 
Its maniyiulation and with good fortune he brought back some informa¬ 
tion of a more or le.ss reliable nature. 

The combined efforts of instructors and woikcrs, of opticians and 
camera designers, of plate makers and paper makers, of scientists’and 
handy-men brought tiling.^ to such a state of perfection that at the time 
of the armistice a veritable swarm of “ spotting ” and “ integrating 
eyes ■■ took the air daily with the regularity of the clock and, unmasking 
camouflage, returned with information which, placed before General 
1 leadipiarters within an hour or two, provided the key to subsequent * 
opeftitions. From 40 negatives for the first month’s photographic 
' activity the figure ro.s*! to 23,271 negatives and 050,000 jirints produced 
during October 1918.-* This section of the*^eport must include a 

ComuK 7.>, Eaaiman Kodak lie^earch Laboratories; J., 1919, 118a. 

Official Keport Phot. Section of the Air Force. For ilctails of improvements 
m apparatus vide Brit. J. Phot., 1919, 66, 139, 238, 293, 299, 309, 396, 411, 428, 
«0, and PAot. J., 1919, 59, 114. 

’ * K K* 
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reference to the intercHting ap))lication,of a moving film system of record¬ 
ing the nfoveiftf nts of the “ strings ” of a six-string Einthoven galvano¬ 
meter used in circuit with microphones installed in advanced listening 
posts. Sound ranging of heavy pieces of ordnance became thereby 
a fine art and, althougli various factors frequently introduced vitiating 
errors in the results, the average, error of location was as low as 0-5%, 
and tlie average number of definite locations jier galvanometer i)er day 
was about 5 on favourable days a section located 30, 10, and even more 
■■ enemy heavies.” 'I’liis with minimum risk of life and limb.-’ • 

, A V(iry similar device lias beer em|iloycd w'lth success for recording 
wireless signals at the .American Naval Kase, Otter (IlifTs, Bar Harbour, 
Maine,whereby it is claimed that a single antenna can be used for the 
simultaneous receipt of as many as six wave trains, the frequem^y differ¬ 
ence between any two of which is 22.5 jicr second or over. In both of 
these recording devices a system of very rapid development is emjiloyed 
resulting in a sharpness of image and a degree of accuracy of measure¬ 
ment that could not be otherwise attained. 

The stimulus given to home manufacturers has led to a complete 
cclijisc of our late enemies as opticians or photograjihic dye experts. 
Since it was chiefly in these respects that inferiority was moat marked 
bef6Y(; the war, tlic competitive position of the allies may now be 
regarded with satisfaction. i 


EmUIaSION.S and NKdATfVK l’ROf;K,S.SR.S. 

The progress in colour work and |ian<'hromatic photograjihy has 
already been recorded. 

B. Maklakoff “ has published details of a process for the jirejiaration 
of sensitive cmulsipns for coating paper in which “ cream ” replaces the 
gelatin. The constitution of the “ cream ” is not indicated, and it 
would be. of interest to know whether its contamination with such^ 
substances as lactalbumin, lactose, etc., accounts for its efficiency as 
a sensitiser. 

The double-coated plate, at one time popuWr for use in photographing 
subjects exhibiting extreme contrast of light and shade, is revived in a 
m^^fied form by the Eastman Kodak Company.®" In this case the 
lower cjnulsion is not used in the making of the negative, the exposure 
being so adjusted that only the top rajiid film is affected. After develop¬ 
ment, gxposure of the lower film is made through^the negative and sub¬ 
sequent removal of the top film, followed by development pnd fixing 
in the usual way, givds a positive image. 

k 

« Nature, 1919, 104, 278. •* Phot. J. Amer., 1919, 56, 233. 

““ Ruse. Phot. Anzeiger, March, 1916, 90; J., 1919, 601a. 

» U.8. Pat. 1303635 ; J., 1919, 513a. 
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A very similar device has been patented by C. P. Browning who 
proposes to coat the double film on a metal plate and, after a series of 
operations as detailed above, to use the positive as a resist in etching. 

The preparation of transi)arent emulsions, by the use of a large excess 
of gelatin, suitable for the production of dye-tonetl images is patented 
by H. Christensen,®'* whilst workable emulsions of nmisiially low gelatin 
content are described by W. Merckens.®® In this case working vis¬ 
cosity is obtained by treatment with foftnaldehyde, aliiniiniinn acetate 
iJr formate. The effect in other direct ions of the tanning of the gelatin 
isViot stated ; the jKnnt is worthy of consideration as it would perliiAjis 
give some indication as to whether the groups or other i‘liemicnl consti¬ 
tuents in gelatin, by virtue of which it can be tanned, are concerned in 
its functioning as a sensitiscr. 

The role played by the gelatin in emulsions is still a matter of con¬ 
jecture. Whether its physical j)roperties or chemical deportment 
accounts for its general suitability for emulsion making cannot be stated 
until further work has been carried out. The i)atent of II. Muller®'* 
for the manufacture of emulsions giving steep gradation and in which 
no noticeable increase in the size of the grain accotnpanies the usual 
ripening procedure, protects the pepli.sation with a solution ofj)ei)8in 
in dilute hydrochloric acid. This ))atent indicates that .some iiffport- 
ance ettaches to the chemical deportment of the sensitiscr, for the 
physical condition is more profoundly affected by such j)eptisation than 
is the i hemical constitution. 

An interesting combination in a((ueous solution of a tanning agent 
(formaldehyde) and an anti-swelling agent (c.g. sodium sulphate) has 
been patented by A. .1. Agnew, F. F. Kenwick, and llfonl. Limited,®® for 
use, as a bath before development in order that the latter operation may 
he conducted at high temi)eratures with impunity. It is stated that 
after the action of this tanning bath the. gelatin will withstand aqueous 
•solutions of a temperature as high as IID ’C. Apart from this par¬ 
ticular application of the solution it should j)rovc useful in such w'ork 
as that which has recently been conducted on the effect of gravity on 
light, or in any similar cg^o where negatives are required on which dis- 
stance comparisons have to be made. 

The mechanism of development with organic developers is, so^far 
as the chemical reactions involved therein arc concerned, still j closed 
book. The assumption that during dcveloi)mcnt a dehydrogenation 
witfi subsequent condensation occurs, whilst supported by the fact that 
the ortho and para derivatives only can serve as developers, needs 

** 

»» U.S. Pat. 1285015; 1919, 118a. 

” Eng. Pat. 1.32846; J., 1919, 878a. 

« Ger. Pat. ,301291 ; ./., 1919, 878a. 

Ger. Pat. 313180; ./., 1019, 878a. 

« Eng. Pat. 128337; J., 1919, 602a. 
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apparently some inodilR-ation in vie\fr of B. Homolka’s (Hscovety 
that trioxymesitylcnc (in whicli the three hydroxyl groups can only be 
in the meta-position to each other) is an active developer. Whether 
the theory advanced by Homolka, namely, “ The dihydroxy and amino- 
hydroxy com])ounds of the benzene series are capable of developing the 
latent [>liotogra[)hic image with the exception of those which, under the 
conditions of cx|>criment (<levelopnicnt), undergo a transformation into 
the tautomeric, aliphatic, keto compound ” is of general application, 
oidy (urther research will decide. , ^ 

' Th(! W'ide variation in the “ Watkins factors ” of the commonly used 
d('veloping agents has Ireen con.sidercd by J. (1. Kingdon who, from 
experiments in which graduaterl exposed strips of bromide, paper were 
subjected to the action of dilTusing developing solutions whilst sur- 
rotinderl by “ set " gelatin in test tubes, concludes that the higher factor 
developers an- those of which the critical concentration is low, and vice 
rrrsii. In the valuable rliseussion which followerl the communii-ation 
of these comdusions it was suggested that the Watkins factor was |)rob- 
ably a function of the chemical driving force or reduction |)otcntial of the 
dcvclo])er rathi-r than of its concentration. 

It,,|;ti» bee.n concluded by P. Kropf that since a developing solution 
is turned brown by the addition of either bromine or precipitated silver 
bromide, but not by jireeipitoted silver, the development of ekposed 
films of silver halide with chemical developers is not due to the separ¬ 
ated silver but to the halogen ; this startling conclusion, which appears 
to have been arrived at from rather meagre exiieiiniental evidence, will 
no doubt receive its due share of attention now that more workers are 
available. 

Machine or tank developiment, so important in cineniatograjihy, is 
being investigated by the Kodak Bescarch Laboratories’ Staff. A com¬ 
munication on (h'velopier .sludge “ by J. T. Crabtfee emphasises the harm¬ 
less nature of the deiiosit of hydrated ealcium sulphite which is formed , 
whe^i water containing even as little as 0-025% of calcium sulphate is 
used for compounding the solution. 'I'he sludge is apparently free from 
oxidised organic developnrent [uoducL a circumstance which is not 
altogether beneficial in the case of some developnng baths, for the acc.u- 
mui’ition of such products in solution undoubtedly tends to check the 
,, activitjj of the “ fresh ” develojrer which is added from time to time in 
strengthening up the bath, and, as Aould he anticipated from a peyisal 
of draVtree’s remarks on “ chemical fog,"'‘" pauses fog to appear 
earlier in the prrocess then when freshly prepared developa-r is nmidoyed. 

The relative merits of the different developing bases for the prepara- 

Phot. Korr., 1914, 51, 250. Plfol. J , 1918, 88, 270; J., 1919, 91a. 

“ PliOl. Kon., 1919^68, 141; J., 1919, 878a. 

Comm. 02, Eaolnum Kodak Research Laboratories ; J., 1919, 199a. 

*“ -4mer. AHnual of Phot., 1919; Brit. J. Phot., 1919, 88, 97. 
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tion of these standing baths is also being investigated in tliis country, 
and during the ensuing year the publication of sonic important conclu¬ 
sions is to be anticipated. 

■Attention has again been called to the influence of moisture on the 
sensitiveness of photographic emulsions by K, (’ousin." who has 
described a simple means of demonstrating it. rnfortunately the 
phenomenon was not studied quantitatively, and we are not vet in a 
po.sition to say whether the well-known decrease of sensitiveness which 
ensues on moistening a gelatin emulsion results from the swelling of 
the film and the conseipient decrease in concentration of the silw'r 
halide or whether from “ chemical ” causes. The fact that over the 
temperature range +7"’to -l-64°(’., a tem|)crature codlii ient of l-Ofi 
was found by (1. von Dalezki,^- a figure which is in fair agreement with 
that previously obtained by several other experimenters, indii ates that, 
the amount of chemical action which is ell'eeted bv exposure to light 
of a sensitive film is of a very small order ; in view of this fai t therefore, 
the elTeet of moisture as a fuuetion of the ' swelling ’’ ap]iears to bo 
worthy of further consideration. The inve.stigation of this and similar 
prolileins is coni|ilie,ated by the fact that praetit.dly nofhing is known 
as to the, order of the absolute inertia, as di.slinet from the inertia as 
defined by llurter and Driffield, of photographic sensitive nuati'rials. 
rids absolute inertia might eonvemently he referred to I’lanek's eon- 
■stant as a basis, and it is conceivable also that the results obtained hv A. 
Odene'iiuts,'’’ as far ,at least as they deal with the value of .Sehwartz- 
ehild’s lonstant for differently colounal lights, might he intelligently 
correlated on the same basis. The determination of the minimal values 
of time and intensity of illumination which will produce a developable 
image would not only be of importance in such fields as that of a.stro- 
jihotography, but would greatly facilitate the work of those who are 
engaged in attempts to incre.ase the sen.sitiveness of emulsions. 

.Additional reasons for the adoption of a new unit of inertia are eited 
in the eommunieation by A. W. Porter and 11. E. Slade '■* on the photo¬ 
graphic rendering of contra.sts, in whieli it is demonstrated mathemati¬ 
cally th.at it is possible k) produce positives exhibiting truthful render¬ 
ing of the original subject jihotographed without the image of either 
negative or positive being confined to the straight line, or logarithmic 
portion of the characteristie curve. ^ 

* PoSlTIVK J’ROCK.S.SK.S AX7I AI ■rl■■.U-TKKATMK^T.S. 

Impjovements in jiositive emulsions are apparently tending, so far 
as development papers are eoneerned. towanis the production of papers 

“ Bull. Soc. Fran(. Phot., 1919, 8, 27 ; J., 1919, *1 18a. 

•• Hues. Phot. Bcr., 1916, 155 ; J., 1919, 001a. 

« Z. wias. Phot., 1918, 18, 209; ,/., 1919, 601a. 

** Phil. Mag., 1919, 38, 187 ; J., 1919, 600a, 
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exhibiting greater latitude rather than’greater speed, and, although no 
apjiroach to the printing-out ])apcr8 in the power of tendering a long 
scale of gradation has so far been attained, definite progress towards 
this goal may be reported. Most of the manufacturers now offer a 
“ slow ” grade of development paper which, by variation of exposure 
and development conditions, can be used successfully with nearly every 
type of lu'galive. This eirtnitpstance allows of considerable economy 
being practised, and when it is stated in addition that it is po.s.siblj, 
by minor modifications in the constitution of tjie developer, to obtain 
iifiagcs of a pleasing brown-black colour, thus avoiding the unpleasant 
“ yellow " tones which the. “ two bath ” bleach and sulphide toning 
of nnder-d(‘veloped prints yields, suHicient reason has been given for 
the growing popularity of this type of paper. 

The a))plieation of a “ non-stress ” coating is being more generally 
adopted than heretofore, as is also some jirocess of tanning the gelatin 
so that a|)preciably warm develo])ers may be used without risk of 
frilling or blistering, and rapid drying on machines of the hot cylinder 
type may be resorted to. 

The formation of blisters or bubbles during the maniprdation of 
g('lalii*<coated papers has been studied by U. 1‘1. biesegang who con¬ 
cludes that in all ca.ses they aie forim'd by osmotic pressun'. The air, 
which is tin' prime factor in can.sing thesi* trouble.some defects, is origin¬ 
ally b) be found imprisoned in the substance of the paper ; by the wet¬ 
ting action of the various solutions it collects between the gelatin and 
the base, forming convenient minute pockets, the gelatin side of which 
acts as a semi-permcablc membrane when solutions of excessive varia¬ 
tions in concentration are em])loyed, and the internal pressure raiiidly 
separates the film from its supixrrt. 

The opalescence whi<h is frecpiently noticed when alcohol is used to 
dehydrate the gelatin of developed gelatin-coated bases is due, according 
to L. I’. ('lerc,''“ to calcium bicarbonate, and to a less e.xtent to calcium 
sulphate, the preseuce of which arises from the use of hard water in the 
washing ojarations. 

Amongst the various methods of toning ffllver prints the so-called 
“ sulphide jirocess is undoubtedly the most jmpular, and the investi- 
gatien by L. P. f'lercon the n<'tiou of polysuljdiides on the images 
,formed vn various tvj)es of emulsion'is of (xmsiderable interest. Ills 
conclusions indicate that the “ one-bath ” cold sulphide toner which 
will worJr with all tyja-s of emulsions has still to«be discovered. 

The use of seleno-sulphuric acid for the modification of s'aljdiide- 
toned images, producing warmer tones, has been patented by the East¬ 
man Kodak'Co.** The use of this comiamnd should save many prints 

« Kolloid ZnU., 1918, 23, '>00; J., 1919, 199a. 

“ Bu«. Soc. Fran(. Phot., 1919, 6, 8.i: V., 1919. 441a. 

*’ Hid., 1919, 200; J., 1919, 741a. « U.S. Pat. 1^8^890; J., 1914, 168a. 
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which have been regarded as useless on account of the unpleasant 
tones produced on under-developed images as already referred to. 

Another process in which selenium is used, in tliis case in conjunction 
with gold for the toning of printing-out paper, has been patentinl by 
the firaphikus Ges., Hamburg.^'* It is stated that the tones so produced 
are similar to those obtained by gold-platinum or platinum toning, and 
are of greater permanence thati those yielded by the former process. 
The sulphuric acid in the well-known reducing " bath containing 
srilj)huric acid and a bichromate, wbieh has been recommended by 
several manufacturers of colour-.screen [dates for “ reversal " of Hje 
negative before its final develo|)ment as a [msitive, can be effectivelv 
replaced, according to K. Cousin.'’" by sodium bisnlpliate. [irovided 
the j)ro[>ortion of this latter salt does not fall a])[)reciably below ‘20 
grins, per litre of watt'r, the bichromate concentration Is'ing of the 
order of 0’1%. ,\n acid .solution of iron alum has also been [iroposed 

as a reducer by H. Krause.The so-called “ chromium intensifica¬ 
tion process is being studied by A. and L. Lumicre and A. Sc'yewetz 
«ho, basing their conclu.sions on the fact that chloroehromates are 
elticient " bleaching ” agents in this [process, havi' advanced a tentative 
theory of the chemical reactions involved in the process. A critical 
p'.\-amination of the theory advanceil has been made by U. K. Crorvltier 
who, Vi reiterating his previous conclusions,'’' points out that hydro- 
bromic acid can replace the generally cm[)loyed hydrochloric acid in the 
bleaching bath. 

The tanning which is produced by the chromic salt when the silver 
image is caused to reduce a bichromate is taken advantage of by T. 1*. 
Middleton in preparing a pigment or carbon pa[)er containing a sensi¬ 
tive silver salt. 

After exposure of such paper to light, the silver image is develo|)ed 
and fixed as usual and, after transfer from its original su|)|Hjrt, is 
bleached in the usual bromoil bleacher, fixed, and the untanned gelatin 
removed by warm rvater. By dyeing the gelatin, precautions are taken 
in the making of the [lajier to ensure that the developed silver image is 
kc|)t near to the surfaca of the emulsion. 'I'he process should [prove 
popular inasmuch as it affords an ea.sy method of [producing enlarged 
“ carbon ” [prints direct from small negatives anil further, the transfer 
to any surface is sim[plified by a[pjplication of T. I’. Middleton's jpatented 
process,®* in which various gums anil resins are coated as a stibstratuiif 

• 

„ « Ger. Pat. 309447 ; J., 1919, 3:19a. 

«• BuU. Soc. Frant. Phot., 1918, 6, 20*.,/., 1919, 118a. 

“ Z. wiss. Phot., 1918, 18, 192 ; J., 1919, 2«9a. 

«« Brit. J. Phot., 1919, 6«, 451. * 

“ Ibid., 1919, 709. Sec .-Ipipi. Ite/dii., 2, 4i)9. 

»» Eng. Pat. 127953; J., 1919, 601a. 

“ Eng. Pat. 126149 [ J., 1919, 441a. 
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botwecn the emulsion and its support. The " tnie-to-scale ” process 
in which tiie tanning action of an insoluble ferric salt is made use of, 
has been imjirovcd by F. Darel,^'’ who adopts the e.xpedient, well known 
to the calico-jirinter, of adding a “ sighting ” material to the gelatin 
compo.sition and so facilitating the sub.sequent inking ojieration espe¬ 
cially when light-colon red inks ai% emiiloyed. 

K'.\nio(inAriiY. 

• 

(hmsiilerable advance has been made in this Inanch of jihotograjihy. 
due largely to tin' demands maifo n|)on it for the treatment of war 
casualties. 

'I’he factors which influi'nce “ dellnitioii ’ in radiograms have been 
studied by A. Ijiimierc,^'’ who found that whilst “tubes" dilTer to a 
marked degree in their power of yielding sharp images, the radiant 
area of the target undergoes displacement during ex])osures of three 
minutes. The “ hardne,ss ” of a tube api)ears to have an influence on 
the delinition, and for any tube there is a definite hardness below' or 
above which inferior definition is given. It is concluded that the 
improvement in the definition of X-ray idiotogiaphs is primarily 
depepjrnt upon the reduction of the area of the surface impact. 

In a mathematical paper by R. K. Slade on contrast and exposure 
in X-ray jihotographs through metals, it is ])ointed out that a wave¬ 
length of ()•;) -O't.') X Id " cm., which can be obtained by using a platinum 
or tungsten antieathode and the largest possible spark-gap, should meet 
all the requirements of ordinary practice. 

Only one further result bearing on the sensitometry of X-ray mate¬ 
rials has been published, tlu' attention of experimenters apparently hav¬ 
ing been turned to the improvements of intensifN-ing screens. The 
physical characteristics of these screens are dealt with by M. B. Hodg¬ 
son,"" who ])oints out that crystalline calcium tungstate, giving as it 
does, when excited by X-rays, a spectrum extending from about 3600 to 
r)200„.A.U., is the best intensifier with present-day X-ray materials. 

The eriticiil minimum for activity »f the crystals of calcium tungstate 
apjiears to be very small, for E, K. Burnett "“piTpares a self-contained 
radiograjihic paper by co.ating an emulsion of calcium tungstate, 
in v^hich the crystals must be microscopic, on to paper, subsequently 
^covering-this with an ordinary siB-er kalide emulsion. If the “ speed " 
conferred by the screen made and used in this way is c.ommensu*itc 
with th*t characteristic, of the sejiarate screen. Ibis invention should 
prove of first-rate importance. 

*’ Eng. PaV. 121274: J., 1910. «97 a. 

*• Revue de Radiologie et d’jilccirologie ; Brit. J. Phot., 1919, 66,191. 

Faraday Soo., April, 1919; J,, 1919, 470a. 

» BrU. J. Phot., 1919, 66, 191. “ Eng. Pat. 126490; J., 1919, 389a. 
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A. Mutschcller Ima patontocl the addition to the cnuilsion of soluble, 
transparent, hariiiloss substances wliicb tiuore.sce uiuUm- tlie action of 
X-rays. In view of llodeson's findings and .ifso itf tlu‘ fact that ftreater 
dillerentiation in lialf-tonocontrasts is obtainable when the X-ravsdonot 
jienetrate through the thickness of the emulsion. th<' incorjioration of a 
tluorescent substance in the, iilm would not be e,\])ectcd to give such 
valuable results as are obtainable by the calcium tungstate substratum 
method. There appears to be some .'Iflvantage in the substitution 
of^cadmium tungstate for barium idatinocyanide, in the ordinary lumin¬ 
ous .screen employed in X-ray ob.tervation, and although jirimai^ly 
sugge.sted for this purjiose, it is stated by P. Houbertie and .V. Nemi- 
rovsky that the non-permanent white fluorescence can be ))hoto- 
graphisl. .\n entirely new tyjie of radiation to which the photographic 
plate is sensitive is thetmbjoct of a communication by I). N. .Mc.Arthur 
and .A. \V. Stewart.'** It was olwervi-d that if a plate be e.xposed behind 
or in front of a negative, both being in a light-tight wood or cardboard 
bo.\. for several hours to such heat sources as an electric heater, a .sodium 
or lithium Hame. a batswing flame, a Bun.sen or Ab'ker burner, or even 
a beaker of boiling water, a positive print of the negative is obtained 
on subseipient develoinnent of the photographic, plate. The “ rays ” 
which produce the elTect an- said to be similar to light rays, in t/Tat they 
mav*l)e rcllccted and refracted. (Ila.ss is transparent to them and such 
sub.slances as ink. si-ccotine. anil metals e.xhibit dillercnt degrees of 
opacit • The importance of this observation can .scarcely be over¬ 
rated. and it is to be hoped that it will be corroborated by other workers 
and further investigated by the original observers in the near future. 

In concluding this report, one cannot but regret that little improve¬ 
ment has been ajijiarent in the nualities of gelatin available for emulsion 
making. This con.stituent of the sensitive emulsion, by virtue of which 
photography has attained its present jio.sition as a mo.st itseful servant 
of the sciences and arts, has been jtractically neglected by jihotograjihic 
chemi.sts since its introduction. The chemistry of this substance is 
perhaps of greater importance in the maniifacture of iihotographie 
materials than it is, fo» instance, in the leather industry ; yet practi¬ 
cally the whole of the work published U|) to the pre.sent has been under¬ 
taken in the interests, and usually at the expense of those engaged in 
the manufacture of this latter cjommodity. The state of affairs which 
prpmiited the statement in last year's report that “ there are certaifi 
chemical diflerences^between different types of gelatin, and even between 
differepjt batches of the same type, which are more effective than ate 
the physical properties in determining speed, freedom from fog, and 

U.S. Pat. 131.5.‘524 ; J., 1919, 848a. 

•» Gomptee rend., 1919, 169, 233; J.. 1919, 096a. 

•* Ghem. Soc. Trane., 1919, 115, 973 ; ./., 1919, 794a. 

“ Ann., ffepts., 19HI, 3, 400. 
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Huch qualities in dilTerent types of emulsion. As to the exact nature 
of these chemical differences there are very few available data . . 
should be altered without delay. The field of research surrounding 
the chemical deportment of gelatin in photographu; operations is 
obviously so crowded with possibilities in the way of improvements, 
that the stated intention of the Director of the British Photographic 
Kescarch Association to take up the matter seriously will be received 
with much .satisfaction by everyone interested in the )>rogres.s of photo- 
graphy. 
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By Wii.LiA^r IliNToi'i., O.IJ.K, Rl.C. 

Kvkk since the iirst iiAe nf gunpowder in wjiifare. soinctinie in the 
thirteenth century, e.xplosives liave always been the most important of 
all the agencies employed in warfare, and that nation whose know¬ 
ledge of e.xjilosives was most advanced necessarily [lossessed advantages 
over other powers not possessed of this knowledge. 

The events of the great war have brought to light the fact that 
all the partieijiants in it were, at the outset, eipiipped with a know- 
leilge of explo.sives of inneh the .same order, and that any supeflority 
in thfs respect accruing to the belligerent powers during the war was 
the result of individual progre.ss in the a|iplii'ation and use of explo¬ 
sives. F >i this reason, and as foreshadowed in the I’refaee to Volume I 
of these Ueports, it was impossible to publish anything with regard 
to advances in explosives while the war was actually in progress. 
Now that the fighting is over, however, it heeomes possible to review 
broadly what has been accomplished, although even yet a certain 
amount of reticence is jiolitic the existence of the League of .Nations 
notwithstanding. 

The jieriod of war was naturally one of great activity in the realm 
of e.xplosives and allied indn.stries, and it seemed unde.sirahle to limit 
the present record of progress to the events of the past year. For 
the sake of completeness«it has Ijcen decided to review at this time the 
dev'elopments which have taken place from the beginning of the war 
until the jiresent time. It has been necessary, however, to limit the 
field covered to exjilosivcs themsplves, as the advances that have*been 
ma^lc in the application and use of exjilosives would occujiy much nior# 
sjiaee than is here available. ^ 

The j^iblication of much information has been withheld during the 
war and the deliveries of many foreign periodicals were entirely inter¬ 
rupted, and it is only now that the.se arrears of information »re gradually 
becoming available. This report, therefore, can hardly be^ exhaustive 
for the period which it covets, as much of the information which really 
belongs to that period is no^ yet obtainable. 
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Hioii Explosive.s for Military I’ukpo.se.s. 

At tlip outbroak of war the only »'X))lo.sivc used by the British Oovern- 
inoiit as the buistiiio i’har}!e for shell was picric acid or lyddite. It 
was known that foi' several years previously the (lermans had been 
using trinitrotoluol for this purjiose and the advantages of this explo¬ 
sive were well understood in this country. Although the output of 
])icrie acid was rapidly increased and new methods of mantifacture 
were devised and brought into 0 [)eration, it soon became obvious 
that the maximum nuantity of ])ierie acid whieli could be produaed 
from the available raw materials would be totally insufficient to meet 
our recpiinunents, and steps were at once taken to increase the pro- 
duidion of existing T.N.T. factories and to erpiip new plants for the 
manufacture of this e.xplosive. As the war. devclopcal. even these 
supplies proved inaderpiate, and aniiuonium nitrate, of wliieh a very 
large supply could be made available, was pressed into the service. 
It was well known that aiumoniuin nitrate, while much too insensitive 
by itself to initiation of detonation, could be sensitised by admixture 
with a relatively small percentage of various mtro-eom|iounds. The 
llesearch Department, Woolwich, investigated various mixtures with the 
obje(ti.*')f selecting a suitable charge for shell. This investigation finally 
resulted in the adoption of amatol, consisting of 80% of aimupnium 
nitrate and 20% of T.N.T. As an indication of the enormous (|uanti- 
ties of this class of explosive produced during the war, it may be 
mentioned that the Inspection Department, Woolwich, examined in 
all (149,000 tons of T.N.T. and ammonium nitrate,' 

/'/<■)■/(• Aciil. 

fn 1911 the technology of the manufacture of pieiie acid was in a 
very backward state ; but manufacturers at that time had some e.xeuse 
to'offer for this state of matters, inasmuch as it was recognized that 
the newer explosive, T.N T., possessed many advanteges over ))ierie 
acid.'and it seemed possible that the British (lovernment might become 
alive to the.se advantages to the extent of adoiiting T.N.T. as the 
service explosive, in which ease the manufacture of picric acid would 
practically cease. There was little inducement, therefore, to invest 
caphal in the im|U’ovement and develo|iment of jilant which might 
• at. any time be serajiped. With the'advent of war, however, and the 
demand for unlimited (piantities of all explosives, the situation ohaifj»ed. 
and it iS to the credit of the chemists of this eouittry that the study of 
this manufaeture was gh once taken in hand, with the rcSult that 
it was successfully developed in several directions. 

In the ‘^pot" method which had hitherto been used, about one- 

• Address to the British Association, 1910, by Colonel Ooiier, Director of 
Inspection of High Ezplosirea 
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third i)f the total nitric acid cm^)lo\ iHl was lost by reduction to nitrous 
oxides and no attempt at the recovery of tins was made. The metliod 
of dcalino with these wasti' cases was known and it only required the 
adaptation of existinc methods to a particniar case to effect a recovery 
of ftb% of the nitric acid previously lost in this way. In the same 
manner the wa.stc acid from tlic nitiation had usnallv been di.scardcd. 
■Vcain, no material dillicnlty «as cxpciicnced in adaplinc known methods 
for the concentration of sindi a< ids to it^»rcco\ery m an available form. 
'Wiese and other minor clianccs undoubtedly elVeeti'd important eeono- 
mfes in the manufacture of picric acielby the pot process ; but inasmuch 
as each pot yields only about (itt lb. of |iiciic ai id in one operation. t*lie 
bibour cliarccs in conneitioii with this process must, of nccessitv, be 
hif{h. X. Itrooke's contimimis process,- therefore, marks a very didinite 
step in the development of this mannfaetnre. This process is operated 
as follows : Ordinary phenol is sniplionateil bv heatinc for .‘5 hours 
at l(M)‘’('. with two ]>arts of 0.')",, siilphiirie acid and dilnteil with water 
to a specific ftravity of l-dtl. 'I’he nitratiiifi; vessel eonsi.sts of a eom- 
))artniented bafiled acid-proof brick tank about ItitI ft. in length. 'I'ln- 
solution of the sulplionie. acid, aloiif; with a quantity of dilute sniphnrie 
ar id from a previous operation, enteis the nitratiii)' tank at one point 
anil nitric acid is introdneed tlironjrh 21 small-boie aliffnininm 

Jets (ilaeed at intervals alone the lirst section of the tank. The nitric 
acid is added in the pro|)ortion of parts to one |iait of phenol. 

The niti.ition lakes place throncliont the lir.st lit) feet of the lank and 
the tempi latiire at tins point does not, exceed llt2’t'. Jf it balls below 
this lienre, the intermediate seelions can be heated by means of cylinders 
of a suitable material heated internally with steam. The mixture of 
picric acid and sjient acid is cooled as it travels jiradiially towards 
the outlet end of the tank, nhence it is laised by means of an air lift 
to a trough delivering into special vaemim lilleis The picric acid is 
retained in these lilters whilst the dilute sulphuric acid resulting from 
the jirocess of nitration is collected and Mibmitted to a subsidiary 
nitration process.® This process consists in heating the rexsiduaf acid 
by means of closed steaijj coihs. J)nring this heating a further quantity 
of picric acid is formed from the partially nitrated jihenols which are 
present and the suljihuric acid is concentrated from sp. gr. 1-3.5-1-37 
to sp, gr. 1-45. The acid is again cooled, and, after filtration frofli the 
sejiarated picric acid, can be further concentrated to a stFength vi 
without difficulty or danger, the recovered acid being used either 
for the manufacture of nitric acid or for the suljdionation offurther 
quantitV of phenol. * , 

The nitrous fumes evolved during the nitration jirocess are jiassed 

■ Kng. Pat. 1283(3 ; J 1919, <)04a. Proc. Util. Assoc*. 1919. 

J Kng. Pat. 129375; J., 1919, 698a. 
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through water-cooled condensers followed by absorption towers and 
the recovered nitric acid autoniaticafly flows back into the nitration 
vessel. 

The picric acid collected on the vacuum filters is covered with water 
and allowed to stand for six hours. This water, containing 26% of 
sulphuric acid and 1% of picric acid, is then run off and concentrated 
for the recovery of its constituents. The pie.riri acid then receives 
another water washing, after which it is centrifuged and dried. 

As the ri‘sult of a prolonged run with this plant it was found tlmt 
a yield of picric acid of Iffl'X), calculate<l on the phenol, was obtained 
aS compared with 180% which could be taken as a normal yield for 
the pot process. 

'I'he limiting factor in the output of picric a(ud by the above pro¬ 
cesses was the supply of raw material in the shape of phenol. The 
mamifaeturc of synthetic phenol was already an accomplished tact, 
as it had been made by Messrs. Read Holliday & Co. during the Hoer 
War. A plant had also been installed in the. United States by the 
Semet Solvay Co. at Syracuse,^ although, for economic reasons, its 
work had been somewhat intermittent. A considerable quantity of 
synthetic )>hcnol was |)roduccd in this country and em])loyc<l in the 
inanw.freture of picric: acid. Another method of overcoming the 
difficulty of the shortage' of raw materials was suggested by v^irious 
authorities. This process depended ujion the conversion of dinitro- 
chlorobenr-ene into dinitrophenol and the subsequent nitration of the 
dinitrophcnol to picric acid. The first large-scale (ilant for the final 
nitration was erected at the Ardec-r Factory of Nobel's Explosives Co., 
but owing to its destruclion, after the nitration of the first charge, by 
an e.xplosion in an adjacent building, it was transferred to Messrs. 
Ij. B. Holliday & Co. Utd.. to whom is due the credit of developing 
this manufacture on the large scale. The plant which they designed 
is also available for the direct nitration of phenol to picric acid. 

Mention may also be made of the production of picric acid from benzo 
in th’ presence of catalj-tic agents such as mercury. Extensions to 
the Wolffenstein and Boter patents have been made by D. B. Mac¬ 
donald,but owing jirobnbly to the low yiefd of picric acid so far 
obtained by these processes, the method does not ajipear to have 
founrf a technical application.® For a similar reason the utilisation 
qf variou.i. tree resins like Yacca gum as a raw material for picric acid 
nianufacture has failed.’ * 

A cei-H.in amount of difficulty was at one timc"experienced in pro¬ 
ducing picric acid to confpKii with the British Government specification 
in respect of siiljihate content; as instances of methods adopted to 

* Met. amf CAeni. Eiuj., 1016. 14, 144. 

‘ Eng. Pa<8. 126062, 126084, 126675, ami 126676; J., 1019, 405a, 480a. 

* Chemical Engineer, 1916, 22. ’ B. J. 8mart. J., 1916, 292. 
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overcome this difficulty may be cited the ])ateiits of N. Jl. (Jriiesser 
and K. Mather * and of L. B. llolliday and L. (}. Badier.* The former 
involves a benzene extraction process for purification. ‘ In the Holliday 
patent water is added to the reaction mi.xtuic after nitration in order 
to produce a liiKh tenija-ratiire duriiif; the dilution. On cooling, the 
jiieric acid crystallises out. lead sulphate beino retained in the acid 
li(|Uois. 


• Ti iitthttfttli'itl 

• » 

The method in use in this countiv for the maniifacilire of T.N.T. 
at till' outbreak of war was that known as the three-stajje process. 
The details of operations varied accordino to conditions. If the aim 
were to produce T N T. only, as iluriii}' the war. toluol was converted 
into niononitrotoluene by means of mi.xed acid prepared by revivifyiiif;, 
bv addition of nitric acid, the waste acid from the dinilrdtoluene opera¬ 
tion. The niononitrotoluene was converted into dinitrotoluene by 
aihliiifi to it waste acid from a trinitrotoluene nitration and then 
eontiniiin" the nitration by addition of a further ipiantity of nitric, 
acid. 'I'he dinitrotoluene in turn was dis.solved in 2t)% oleum and 
nitrated to trinitrotoluene by means of strong nitric acid. •* 

limiormal times the separation of certain useful by-|)roduc.ts of the 
reactions which occur in-the manufacture of T.N.T. is of im|)ortancc 
economically, becau.se they constitute valuable intermeiliate jirodiicts 
III the dvp industry and consequently command a market of their 
own. In the thrpe-sta<;e process, as it was worked before the war, 
therefore, niononitrotoluene was prepared by nitratiiif' toluol by means 
of a fresh mi.xed acid. The niononitrotoluene after washiiif’ with 
water and neutralisinj; was subjected to ilistillation in a vacuum still 
provided with a dephlef'inating column. By this means o- and p- 
nitrotoluenes were separated. Of these i.soniers, there is, as a rule, 
a greater demand for p- than for o-nitrotoluene. 'I'hc latter was con- 
\ erted into dinitrotoluene by means of a fresh mixed aeid and* after 
washing and neutralisijjg was subjected to fractional crystallisation. 
By this means the 1.2.4-dinitrotoluene was obtained in crystalline 
form and of considerable |nirity. The remainder of the crude dinitro¬ 
toluene after separation of the 1.2.1-isomcr was dissolved in*20% 
oleum and converted into trinitrotoluene by means of string nitrie 
ac’d. Working under war conditions the separation of these by¬ 
products could be neglected, iiarticularly as both the o-nittotoluene 
and mo*st of the soft dinitrotoluene give tii or symmetrical T.N.T. 
on nitration, so that there is no loss in yield in carrying^them to the 
final stage. 


- ting. Tat. 120078 ; ./.. 1919, -tSOs. “ Kng. Tat. 124490 ; J., 1019, OOOa. 
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'I'liis oriifinnl tliri'p-slii('c jhocpss lias lii'pn inodifipil in various diioc- 
lions durinj' the war. In one inodiliciition the nitration operations 
were reduced to two, the di- and tri-stafiis heiiif; carried out toj'cthcr, 
'I’his process is employed wlien the ohject is to i>roduce T.N.T. only. 
'I'olnol is converti'd into nionouitrotolnene hy means of a mixed acid 
made hy revivifying! wasti' aeiil from the trinitrotoluene operation. 
The mononitrotoliu'iie is then converted direct into T.N.T. in one 
operation hy nitratino it with i. slronp nii.xed acid. The dinitrotoluene 
sta^fp is thus eliminated. It should he noted that in this proee.ss tl*" 
use of oleum is ohviated, provided the sulphdric acid employed for 
the triiiitrotoliieiie mixed ,ieid is of the reipiisite strength. This was 
a matter of consiilerahle import.iiwe in the early stages of the war when 
till' supply of oleum in tins loiiniry was strictly limited. To the 
llesearc.h Department. Whiolwieh, helon"s the credit of liaviiie woihed 
out the (iroeess, which has pioved thoioii^hly satisfactory, and indeed 
is to he prefefred to the three-stajie pioeess in respect of yield, output, 
and cpialit.y of product 

With this iiiodifieation tlieie was introdiiecd a method of treatment 
of the waste acid from the T N.T. stave with the ohjee.t of recoverinv 
as miiehas po.ssihle of the dissolved nillo-e.ompounds and hrinjfin}! the 
wasl(“dhid to a siiitahle compo.sition for denitration. It eon.si.sted in 
ajritatiiig the .H|ieiit acid with excess of mononitrotolueiie, whershy a 
certain amount of dinitrotoliiene was formed from the residual nitric 
acid present and practically the whole of the nitro-coinpoiinds were 
removed in .solution in the orfjamc medium, which was afterwards 
useil as material for nitration of mononitrotoluene to trinitrotoluene. 

The reduction in the niimher of .stejis of nitration has heen carried 
even further in the ea.se of the .sinvle-.staf'e nitration, where toluene is 
nit rated direct to T.N.T. m one operation hy means of a strong ini.xed 
acid. This process does not appear to have heen niiieli favoured. 
This follows from the dangers attendant upon hringing into eontaet 
a hvdroeiirhon of the nature of toluene and a strong iiiixixl acid. More¬ 
over,The advantages to be gained by reducing the nimiher of oiierations 
to thi.s extent are not .so great as might at ^rst appear. Where, for 
iiistanee. the niono-iutration is carried out separately, relatively weak 
acid cun be employed, whereas in the single-stage process the mono- 
nitraWon must take place with strong acids in order that the final 
ftitration'may be complete. 

As in the ease of picric acid, efforts have been made to devise a 
eontimioVis process for the manufacture of T.N.T. Before th* war 
the Weiler-ter-Meer type 'of nitrator w'as one example, of th*^ appli¬ 
cation of the continuous principle, while the same object was sought 
in K. Kubicrschky’s jilant. The British contribution to the solu- 


“ Gcr. Pat. 287709; J., 1910, 199. 
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tion of the problem has been'supplied by Messrs. Chance & Hunt, 
Managers of H.M. Factory, Oldbury. Their plant i* quite different 
in conception from any of the hitherto known types; it jsjssesses 
a simplicity in de.sign which makes for ease of control and 
safe working. The scheme of’ the plant, which is essentially that 
of a counter-current system combined with a displacement process, 
was first applied to the washing of trinitrotoluene ” and later evtondcrl 
to the nitration.'^ 

'A tyjM? of nitrator to whi<'h reference may be made is tlic Hough 
patent nitrator which has been designed for the nitration to T.N.ff'. 
of large charges of toluene in one operation. A feature of the ))lnnt 
is the intimate mixing of the nitrating acid and the material to be 
nitrated. 

Crude T.N.T. prepared by any of the operations referred to is sub¬ 
mitted to a process for the removal of acidity before it is suitable 
for issue. Many methods hove been employed for this ])urpose, such 
as sim]>lr water washing, washing with alkali carbonate or bicarbonate 
solution, sulphite or hyi>ochlorite solution. The alkali washing of 
crude T.N.T. has always been regaided with a certain amount of 
suspicion owing to the undefined nature of tlic condcn.sation pipj;}ucts 
resulting from the use of such reagents and the possibility of the forma¬ 
tion of sodium .salts, particularly from those isomers or their condensa¬ 
tion products which contain labile nitro groups.’* 

Most of the T.N.T. produced has been used in the crude form, but, 
for some purposes, where it is necessary that the T.N.T. should possess 
a high sensitiveness to initiation, it is necessary to carry the purifica¬ 
tion still further. This is effected by recrystallising the commercial 
ju’oduct from various solvents such as alcohol, benzene, trichloroethyl¬ 
ene, or from a mixed solvent consisting of alcohol and benzene. By 
such treatments, which effect the removal of dinitrotoluenc as well 
,as the /?- and y-isomers of T.N.T., the setting point of the product is 
easily raised to '79-5°-80° C. Another method which has been largely 
eni])loycd is by washing with sodium sulphite solution. In connec¬ 
tion with the drafting of« suitable specification to govern the purity 
of crystallised T.N.T., an investigation has been made into the true 
melting point of the pure substance and it has been established, as 
«<>80°-80-86°C.‘* 

In, view of its bearing on the quality of the trinitrotoluene, it is of 
interest to note that t^ie presence of m-nitrotoluene in the crude mixture 

* 

“ Eng. Pat. 12SU0; J., 1919, 442*. . 

'* Chance and Hunt, Ltd., A. E. Holley, and 0. E. Mott, Eng. Pat. 124461; 
J; 1919, 390*. '* Met. and Chem. Eng., 1918, 60d. 

“ M. Copisarow, Chem. New/, 191S, 112, 283 1 J-, 1916, 1273. 

" J , ,^916, 60. 
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of mononitrotoluenes gives rise to /?- al'icl y-isomers,*'’ which are objec¬ 
tionable owing to their greater reactivity. The true constitution of 
these isomers has been cstabli.slied by W. Will.*’ From the imrely 
scientific aspect, it is interesting to note that owing imncipally to the 
work of 6. Korner, the six possible isomers of trinitrotoluene arc now all 
known.'" Of these not more than four have so far been isolated from 
the direct nitration of toluene. 

In the crystallisation of trinitrotoluenes the residues, which consist 
of a mixture of trinitrotoluene i.somers and some dinitrotoluenc, hi^vc 
been the subject of some work,*" but no satisfactory application of 
this by-product appears to have been developed up to the present. 

While toluene has formed, in most instances, the raw material for 
the production of T.N.T., a considerable amount of T.N.T. has been 
produced from Borneo ajiirit, a typo of petroleum very rich in toluene. 
This material is nitrated to mononitrotoluene in the usual manner, 
then washed to remove acids and subsequently submitted to distilla¬ 
tion, whereby the non-reactivc light oil is distilled off, the residual 
product being mononitrotoluene. This mononitrotoluene is subse¬ 
quently nitrated by any of the usual methods. A modification of 
this orecess has bcei\ suggested by B. J. Flurscheim '■"* in which the 
mononitrotoluene is separated from the paraffins by solution in 96% 
sulphuric acid, this solution being subsequently nitrated to tfie tri¬ 
stage. 


Telranitroamline 

This explosive, discovered by B. J. Flurscheim, 2 * is readily obtained 
by the direct nitration of m-nitranilinc. Although it has not been 
employed by the British authorities during the war, it undoubtedly 
possesses great power as an explosive and may be useful for certain 
specific purposes. Considerable advances have been made in its 
production in the United States, where the Uovernment has erected 
a large scale jilant in which the safety and [iracticability of the manu¬ 
facture has been demonstrated. 

The high temperature of nitration specified in Flurscheim’s method 
gives rise to diminished yields, and an investigation of the method has 
been undertaken by C. F. Van Duin,-^ who nitrates at a temperature 
as low as—5°0. 

• 

M. Giua, Aiti JR. Acead. Liweei, Doc., 1914. A. E..FVcrg6, Eng. Pat. 17128, , 
1913; J., 1914. 890. , 

»» Ber., 1914, 47, 709; a/'., 1914, 376. 

w Copiaarow, Chfm. News, 1915, 112, 247; J., 1915, 1168. 

“ Copisarow, loc, cU., O. Reuter, U.S. Pat. 1166r»46; Ger. Pat. 204503; J., 
1913 1088 

“’u.8. Pat. 1226321 ; J., 1917, 670. •* Eng. Pat. 3224/1910. 

•* Eec. Trav. Cliim. Payt-B<a, 1917, 87, 1,11: J-, 1917, 1030. 
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Tetryl ( Tnnitrnphenylmethyl>i Itramini’). 

This substance is more sensitive to initiation of detonation than 
either T.N.T. or tetranitroaniline, while at the same time it is much 
less sensitive to shock or frietion than is fulminate of mercury. It 
also passesses in a high degree the property of being able to initiate 
detonation in le.ss sensitive explosives. It does not readily break 
down with the production of acidic snbstances, nor is it particularly 
Jiable to form explosive metallic .salts. It is therefore very well suited 
for use as a ate])j>ing-lip material in the train of events which lea(}ji to 
the detonation of a ma.ss of less sensitive explo.sives. Kor example, 
in the case of the high explosive shell, the shock of impact ignites a 
small [Hirtion of highly sensitive ca[i composition ; the dash from this 
ignites ))cllcts of black gunpowder, which in turn eau.se the di'tonatiou 
of a fulminate cap so placed as to detonate a small column of tctryl, 
the latter detonation serving to jiropagate detonation in the main 
charge of the sliell. 

Tlie only private jilant in this country which was iiroducing letryl 
at the outbreak of war was situated in the yVicleer Factory of Nobel’s 
Explosives Co. Ltd. The jirocess employed was similar to that used 
by the Germans before the war. The raw material used was ffi^ethyl- 
anilWie, which was di.ssolvcd in suljihuric acid and nitrated directly 
by tlie addition of nitric acid. The resulting tctryl was separated 
from the residual acids by filtration and was purified by water washing. 
Where further purification was necessary it was recrystalli.sed from 
.solution in acetone. The. advances made in connection with this 
manufacture during the war comsisted juiiicipally in improvements 
ill the. form of the jilant employed. It was at one time considered 
necessary to carry out the operations of manufacture in glass or silica 
vessels, but further exjierience showed that a satisfactory jiroduc.t 
could be readily obtained from jilant constructed of lead throughout. 

\ method Jor the production of tctryl from dinitromcthylaniline 
has also been evolved, but this latter ])roce.ss ilocs not as yet hppear 
to have been applied on a large scale. It is of interest to note that 
monomcthylanilinedoes not give rise to such a good product as dimethyl- 
aniline, the aminic group of the former apparently not possessing the 
desirable orienting influence a.ssociated with that of the lattei? 

, Hexanilrodiphenylamine. 

This explosive, which stands approximately in the same class as 
tctryl, has been used in considerable quantities by the Germans, but 
does not appear to have been much employed in this country. It 
exercises a strong irritant action on the skin and has*al8o the dis¬ 
advantage of forming metallic salts. It is not readily produced in a 
pure condition by the direct nitration of diphenylamine, but usually 
has #0 be crystalli»ed after 'nitration in order to free it froip resinous 
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products. A method has been evolved' employing as raw materials 
dinitroohlorobenzenc and aniline to form dinitrodiphenylamine, which 
is subscupicntly nitrated to the hcxanitro-stagc.®^ 

Ilexanitrodipftenyl sulphide, which has been suggested as a bursting 
charge,^'' has not, as far as is known, been employed extensively (see 
also p. 570). 

Peiila-erj/lJirilol Telranilrate. 

'I'his substance ])0ssess&s excellent ])roj)ertic3 as pn explosive, but has’ 
not ‘as yet come into common use ‘owing to the exi>ense incurred in 
its production. It is obtained by the condensation of formaldehyde 
and acetaldehyde in the i)reaencc of lime water, the product of conden¬ 
sation, after purification by alcohol, being subsequently nitrated.^® 

' Uexunilro-etlmm has been ])atented as a high explosive.A thorough 
examination of it has been made, by W. Will.''*’ Its instability at 
moderate temperatures, together with its cost of production, militate 
against its general emj)loyment. 

Dinitrodinilrosohenzene.^ 

This,compound, which bc'longs to the furo.xan group, has been em- 
ploycd'as a tetryl substitute fur various jmrposes in which the latter 
found apiilication. • 

which may be pre))ared by the action of copi>er 
dust on jiieryl chloride, has been suggested as a high explosive, but 
has not come into general use, at least in Great Tiritain. 

Li(iutd Nitnu/en Peroxide Mixtures. 

Experiments*’ have been carried o\it J^with mixtures containing 
nitrogen peroxirle. Dried nitrogen peroxide gives most powerful 
explosive mixtures with nitrolx'iizene ami carbon bisul]>hide. The 
optimum mixture of the former is more powerful in the lead block than 
nitroglycerin, and of the latter than picric acid, but results were not 
so favourable in the “ Stauchprobe.” Nitrogen ircroxide-nitrobenzcne 
mixtures have a sensitiveness to shock similar^fo that of nitroglycerin. 
The French have used liquid nitrogen peroxide and benzene in conqiart- 
menri'd bombs under the name of anilite. II. Earle also states 
that benzol and nitrogen peroxide constitute an explosive mixture. 

A. Stcttbachcr, Z. gf». Schifss- «. SprerujstoJJu'., 1919, 89. 

(\ Hartmann, Eng. Pat. 183.54, 1913. 

** A. SU'ltbachiT. U. j/rs. Srhirss- «. SprengsUtffw., 1910, tl, 182 ; J., 1917,101, 

C. Claossen, Eng. Pat. 24839, 1913; Fr. Pat, 463714; J., 1914, 376, G. 
E. Knufltor. Oer. Pot. .Appl. C. 23779. 

Ber.. 1914.' 47, 961: J., 1914, 441. 

® W. Hintonl and others, Eng. Pat. 16692, 1914 ; J., 1916, 688. 

Sprengstoff A.-G. Oarbonit, Eng, Pat. 18333, 1914 ; J., 1915, 98.5 

H. Kast, Z. gta. Schiett- u. Sprengstoffw,, 1919, 81. 

J. lm>. Eng. Ckem., 1919, 11, 924. 



EXPLOSIVES. 


633 


A certain amount of confusion e-xists in tlie literature with regard 
to the relative explosive powers of even the most common tv[M’s of 
explosives. This is probably due to the insulKeicnt jUtontion jtaid 
to the conditions under which the explosives have been initiated. For 
instance, nitroglycerin placed in a test tube was inltiate<l by silver 
azide contained in an inner glass tube eonneeted to a fuse. Uiiiler 
similar conditions j>icric acid, T.N.T., tetryl, and hoxunitrodiphenyl- 
amine did not detonate. A mi.xture />f nitroglycerin and T.N.T. did 
.not detonate when enclosed in a glass bottle using silver azide as above, 
but a violent detonation occurred when the bottle was placed in a 
close-fitting tin can. Substitution of a brass detoiaitor capsule for 
the glass tube containing the azide resulted in detonation when the 
bottle was placed on a metal supiairt.®^ The [divsieal eoinlitions of 
the explosive and confinement have a very marked iidhienee on 
its detonating pro))erties. It no doubt came, as a surja'ise to many 
that w'hen the exigencies of war made it necessary, it was |)ossible 
to use dinitrobenzene without admixture, as a slndl filling, and oven 
dinitronaphthaicne and nitrobenzene, can be detonated. The inade¬ 
quacy of the oxygen content as a guide, to e.xplosive value, has long 
been ree,ogni,sod by chemists in the explo.sives indinstry and Ihe condi¬ 
tions of internal strain in the molecule and inllueiu’e of otlu'* physical 
factors arc now receiving more attention than hitherto. In tracing 
a relation between chemical constitution and brisanec much valuable 
work has been done by Stettbachcr, for an account of which the oiiginal 
papers should be consulted.®* 


JIioii Exi>Lo,stvns KOU Civil, PuilUO.SK.S. 

Practically all applications of high explosives undi'r this heading 
arc confined to the 0 |M>ration 8 of blasting in one form or another. The 
high explosives used for such purposes are known as blasting explosives. 

In spite of the enormous demand for high explosives for ftiilitary 
purposes during the way it was necessary to maintain practically a normal 
supply of explosives for blasting purposes in order that nuning opera¬ 
tions might not be unduly handicapjied. This was done with great 
difficulty, owing to the interruption of supplies of raw materials and 
the diversion of many of the usual ingredients of blastinff explosives 
to military uses. The alterations which have taken jilaco in the manu¬ 
facture of blasting explosives during the period under rifview have 
therefbre, to a large extent, been of the nature of adapting manufacture 
to meet new conditions rather than in achieving normal advances in 

•* Stettbacher, Z. get. Schias- u. SprcngstoJJu}., 1919, 13?. 

•• Stettbacher, ibid., 1918, 225; 1919, 220, 247; J., 1919, 441a. 
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technique. Such changes are worthy record, however, as many 
of them will undoubtedly liave a permanent eflect on the design and 
use of blasting explosives. 

As an example of the changes introduced to meet new requirements, 
it may be mentioned that with the outbreak of war it became impossible 
to tise potassium salts as ingredionts of blasting explosives and steps 
had at once to he taken to substitute the correaj)onding sodium salts ; 
but owing to the increased hygroscopicity of the latter and for other 
reasons, this was not achieved without a great deal of trouble on thd 
I)art of exjdoaivps manufacturers, .and some sacrifice of properties 
hitherto considered indis|)ensable in blasting exidosives of high quality. 
The difficulty of obtaining ammonium oxalate and the high price 
demanded for it rendered this very useful cooling agent in safety blast¬ 
ing explosives practically unavailable, and substitutes had to be inves¬ 
tigated and satisfactory explosives containing them devised. The 
demand for nitroglycerin for the manufacture of cordite and the shortage 
of glycerin supplies imposed drastic, restrictions upon the quantity 
of nitroglycerin available for the jnanufacture of blasting explosives, 
and steps had to he taken to develop new corajxiaitions containing 
lower percentages of nitroglycerin, without interfering more than was 
ahsolutflj necessary with the power of the explosives available. For 
the greater part of the war the total (piantity of nitroglycerin allotted 
to blasting explosives was strictly limited and no composition was 
allowed to contain more than 50%. 

The following compositions may be. cited as representing some of 
the standard explosives as used before the war and the substitutes 
su))])lied for them \indcr war conditions : 


NIawlaril Ptf-War Comimsitionn. 



Kdatlii. 

Nitroglycerin . 

90-6 

Nitrocotton 

8-8 

Potassijiih nitrate 

__ 

Woodmeal.^ 

— 

Aihmonium oxalate . 

— 

Chalk. 

0-0 

Kieselguhr'^ . . . 

— 


Ciclatln 

dynumllo. 

Gen*. 

1 nt(«. 

BAmson* ‘ 
ito. 

DynA* 

mite. 

74-1 

j 

614 

59-1 

75-0 

5-9 

3-8 

3-4 

1 

16-7 1 

27-6 

18-1 

— 

4-0. ' 

7-2 

6-6 

— 

— 

—. 

12-8 

— 

0-3 i 

()-3 

— 

• 

— 

—- 


25-0 

<• 
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Substilules. 


30"„ nit roRlycvrIn 



for 

Kointin 

dynamite niid 

Saimonito 

5U‘’o nitroglycorlii 
fur ^anuonlto. 

nitroslycoita 
dynamite tor 
dynamite. 

Nitroglycerin 

5()*() 

5<i-0 

38-(i 

Nitroeotton .... 

21. 

2-8 

1-5 

Sodium nitrate . 

38-2 

28-G 

40-I 

Woodmeal . . • . 

tf-4 

7-(» 

18-7 

Sodium cliloride 


iiG ; 

• 

Magnesium carboiiuic . 

0-3 

— ; 

M 

Where the work wan of 

national imi)ort 

ance and it could be shown 


that gelignite 50% X/(! was too weak a snhstitute for blasting gelatin 
or gelatin dynamite, spi’cial permits were issued authorising the 
supply o£ gelatin dynamites of appro.\imately the following <’ompoHi- 
tion ; Nitroglyeerin 71 U, nitroeotton 5-G, sodium nitrate J8'0, wood- 
meal 4-5, chalk 0-3%. 

Nilrofili/reriii. 

II. llibbert®' has established the conditions necessary for tftc for¬ 
mation of both crystalline isonicrs of nitroglycerin, and particulars 
are given regarding the solubility, sensitiveness, and crystalline struc¬ 
ture. In a later I'ommunication he considers that analogies between 
the ]>heuoiiiena of crystallisation of nitroglycerin, benzojdienone, and 
the cinnanii<! acids indicate that the two cry.stallinc forms of nitro¬ 
glycerin are probably chemical isomers which are capable of retaining 
their individuality in the liquid condition. The fresldy prepared liquid 
consists mostly of the liquid labile form (m.pt. 2” C.), though a small 
quantity of the liquid stable form is also pre.sent (m.jit. 13'2'’C.). The 
solid labile form which separates on cooling contains a small amount 
of the stable lorm in solid solution and separate crystals of the,latter 
are formed only when the saturation value for them is exceeded. The 
concentration of the stable form increa.scs on standing. Formulffi 
are suggested for the tw'o i.somers. 

H. Hepworth has studied the question from the absorption spectrum 
standpoint and concludes that the labile and stable forms o^ nitrogly- 
'cifn are physical i.somerides. Both forms are identical in aqueous 
lolution. , 

• f 

In a,discussion of the mechanism of th^e propagation of explosion 
through nitroglycerin, R. Becker gives thfe calculated temperature 

>* Z. get. Schieas- u. Sprengstoffw., 1914, 9 , 83. * 

” Ibid., 1914, 9 , .305; J., 1914, 984. 

Chetn. Soc. Trans., 1919, 116, 840 ; J., 1919, 659*a. 

Z. Elektrochtm., ^lOn, 23, 40; J., 1919. 879a. 
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riaes involved by adiabatic compreaaiop and by Hugoniot shock com¬ 
pression. The results indicate that the detonation of nitroglycerin 
is due to the heat caused by the enormous pressure rises. 

D. Chiaraviglio and 0. M. Corbino ^ point out that the value obtained 
by Marshall and Peace for the vapour pressure of nitroglycerin at 20* C., 
viz., 2 '.'j/ 10,000 mm., is considerably lower than that previously found 
by Marshall, and is near to that found by the authors. They point 
out that the J^angmuir method-used by them is much more convenient 
than that used by Marshall and Peace and is equally reliable. • 

0. Girard and P. looss give tliQ solubility of 'nitroglycerin in variolis 
oils at 5*, 17*, and 30* 0. The solubility in vegetable and animal 
oils at ordinary temperature is from 10 to 16%. The presence of 
nitro-compounds increases the solubility considerably. 

F. T. Szaflika “ points out the danger attending the present German 
mctho<l of handling the small quantity of nitroglycerin which separates 
from waste nitroglycerin acids immediately before denitration, and 
suggests an arrangement for running such nitroglycerin direct to the 
uftcr-sei)arating house for treatment in a small separator provided 
specially for this purpose. 

J. G. Baxter has patented a continuous nitration and separation 
proccii *loT nitroglycerin attained by the use of a two-compartmented 
nitrator having free intcr-communication at top and bottom of- the 
compartments, and an attached separator with waste acid and nitro¬ 
glycerin pipes terminating at the same level. 

He.yl regards the ])henoldisul])honic acid colorimetric test intro¬ 
duced by Scovillc ns more suitable than the Kjeldahl method for 
determining small (piantities of nitroglycerin. 

Towards the end of 1919 the first two ])arts of a paper by F. 
llofwimmer appeared dealing with the manufacture of nitroglycerin, 
with special reference to the losses occurring in the nitration and wash¬ 
ing jiroccsses. He records a scries of experiments in which 100-grm. 
lots of glycerin were nitrated with varying proportions of a water- 
free mixed acid (HNO 3 46-2%, H 2 SO 4 63-8%) and gives the yields 
obtained and the analyses of the nitroglyqprin, residual acids, and 
wash-waters. From the results it is shown where the losses in 
glycerin and nitric acid occur under the varying conditions. He 
stated also that the mixing of the residual acids with an equal 
weight of 20 % oleum gives a mixture suitable for the manufacture of 

nitric acid from sodium nitrate or for the nitration of aromatic hydro- 

« • 

« Chem. Zentr., ;9i6, II.. 726. 

•• MonU. ScietU., 1913, 111, 681; J., 1913, 1088. 

" Z. gea. SchitM- u. Spreiigatoffui., 1919, 44. 

“ Eng. Pat. 126091; J., 1919, 442a. 

••‘P. W. Heyl, J., 1914, 613. 

Z. gu. Sehitta- u. Sprengaloffw., 1919, 14, 361, 381. 
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carbons. In this way the e}y)ensive denitration and concentration 
processes are avoided. 

Again, losses of nitroglycerin in the washing process uio diminished 
by a special scheme of washing which involves first a soda washing 
and then two water washings,»the water from the last two washings 
being used to prepare the soda liquor for the washing of a subsequent 
charge. On the large scale this procedure at first gave some trouble 
owing to sudden evolution of carbon dioxide, causing frothing over, 
but this difficulty was readily surmounted. 

t • 

Sitrophenyl f/lyceri/l ether. 

Nitro derivatives of phenyl glyceryl ether have been i)atenU'd 
for use in explosives. It is claimed that they arc free from the defect 
of instability inherent in the mixtures of the compounds from which 
they may be regarded as originating, e.g., a glyceryl nitrate and picric 
acid. 

Nitro-isnbiUylghjcerol trinitrate. 

F. E. Matthews “ has patented the use in explosives of nitro-isobulyl- 
glyeerol trinitrate, produced by nitrating nitro-isobiitylglycerol. 

^ Nitroylycols and Nitrit.'inyars. 

Owing to the readiness with which nitroglycerin freezes and to the 
shortage of glycerin during the war, c.on.siderable attention was directed 
to the jiroduction of the nitration |)roducts of the glycols.' Numerous 
])atent8 have Ix'en taken out to cover the use of nitrated ethylene-, 
butylene-, and triinethylene-glycols.*'* Nitrated sugar is also patented 
as an ingredient of a blasting explosive together with a nitro-cum|)ound, 
nitroglycerin, woodmeal, and a nitrate.'” E. J. llollman and V. F. 
Hawse describe the nitration of jaire sucrose. The crude product 
containing 16% of nitrogen was unstable above 30'’ but the |)ure 
octanitrate, isolated from the crude product by treatment with alcohol, 
melted at SS-fi® C. and was very stable and less sensitive to ilVijmct 
than the crude product. ^ The analysis of explosive mixtures containing 
nitrated sucrose by a polarimetric method is discussed. 

• 

NitrocMuloses. • 

There is little of outstanding importance to record in the develoi^ 
ment of the nitroceyulose industry, although the output of this^matcrial, 

•* Dm&mite Nobel S.A., Eng. Pat. 24362, 1914? ^., 1910, 144. 

“ Eng. Pat. 6447, 1914; J., 1916, 463. 

*• U.S. Pats. 1206223, 1213367, 1213369, 1231361, 1307032, 1.30T033, 1.307034 ; 
•/., 1917, 101, 404, 943; 1919, 604i. Eng. Pat. 106086; J., 1918^ 167a. 

" C. A. Woodbury, U.S. Pat. 1149487; J., 1915, 985. 

« J. Amer. Chtm. Soc., 1919, '41, 235; J., 1919, 234*. 
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which enters as an ingredient into so .many exjJosives—-military and 
civil—has been on a scale hitherto undreamt of. In the United States, 
for example, plants have been built capable of turning out 600 tons 
per day. The concentration of energy on output has been such as 
to leave little oj)portunity for development in other directions. 

In the early days of the war an ojiinion was expressed that the 
cutting off of the supplies of cotton from the (Vntral Powers would 
result in their early collapse. -It is now a matter of general knowledge 
that this was a mistaken idea and that the enemy were able to fall 
ba.ek upon unlimited suj)plies of .other cclluloftic raw materials frdm 
which a sufficiently stable nitrocellulose could be produced with little 
difficulty. 

Cellulose prepared from wood was found to afford an admirable, 
substitute for cotton cellulose in the manufaeturc of explosives; in 
fact, it has been stated that wood cellulose will be retained ns a jx-r- 
manent raw material in |)reforenee to cotton.'"’ Although it has cer¬ 
tain disadvantages compared with cotton, the most important of which 
is the greater loss of nitric acid entailed on nitration, these are out¬ 
weighed by the advantages of cheapness, greater purity, and the easier 
stabilisation of the nitrated prodni-t. It seems that sulphite-cellulose 
inamAabturcd according to the Rittcr-Kellncr process was almost 
exclusively tised by the Austrian (lovernment during the war.®“* The 
use of wood cellulose was evidently not unattended with difficulties, 
as is indicated in a paper by W. Will,’’’ in which he describes attempts 
made to determine the suitability of cellulose for powder manufacture 
by consideration of the viscosities of solutions in Schweizer’s reagent. 
Oomplaints had been received from the manufacturers that'the tubular 
powder issuing first from the press and still containing solvent was 
drier, less plastic, and more readily Iiroken. The finished jmwders 
were more brittle and more sensitive to friction than similar powders 
made from cotton linters or rag cotton. Will comes to the conclusion 
that the working quality of a gelatinised powder mirde from wood 
cellulbse depends, to a considerable extent, on factors other than the 
viscosity of the cellulose or of its nitrate. ^ 

U. (t. Schwalbe has nitrated various forms of W'ood cellulose, the 
main object being to determine the influence of impurities in the wood 
cellulbse on the stability of the resulting nitrocelluloses. The products 
were all of good stability. 

As supplies of cotton were sufficient for the needs of the allied coun- 

t • 

R. Schwarz, Z. Sch\fsS' «. Sprengstojfw., 1019, 14, 175; OesteA'. Ckem. 
Zeit., 1919, 22, 50, 57; J., 1919, 602 a. C. G. Schwalbe and A. Schrimpff, 
idid., 1910, i4< 41 ; J., 1910, 655a. 

*• Schwarz^, loe. cU. 

« Z. angew. CAm., 1919, 32, 133; 1919, 479a. 

»» Z. angew. Chem., 1914, 27, 662 ; J., 1915, 162. 
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triflB, the necessity of developing tlie use of otlier raw materials has 
not arisen. Before the war linters were largely used as the raw material 
both on the continent of Europe and in the United States* During 
the war a still lower quality of cotton—-hull fibre--was introduced. 
The hull fibres arc the short haint which remain attached to the cotton 
seed after the delinting proee.ss, and arc removed from the seed husk 
or hulls by attrition in a mill. This fibre, after suitable juirification, 
may be used as a raw material for the production of nitrocellulose.** 

(**. M. Stine suggests the replacement of nitrocellulose in explosives 
by flitrated ivory nuts. * Sueh a maW'rial yields a very dense form qf 
nitric ester which, if sufficiently stable, may replace for certain purposes 
the light fluffy product obtained from cotton or wood cellulose. 

Since cotton has not yet been successfully grown in Australia, attempts 
to prepare nitrocellulose* from a marine fibre {Posulonin austmlif), 
apparently dredged in large quantities from the sea off the South 
Australian coast, arc of interest. Preliminary experiments suggested 
that this fibre could be purified on the commercial scale so as to render 
it suitable for nitration.** Further official w*ork has, however, limited 
the jiossible use of this fibre for explosive purposes to the production 
of nitrocellulose for bla.sting explosives or for the manufacture, of 
" bulk ” sporting jiowdcrs.*® * * 

Kapifk fibre, nearly related to cotton and used to a largo extent for 
filling life-belts on account of its lightness and wiatcr-repelling proper¬ 
ties, has been stated by W. F. Reid *^ to |)rodueo a nitrocellulose which 
is probably not stable. 

W. B. Thomson, W. D. Severn, and (i. Twycross ** claim the employ¬ 
ment of the wood of the baobab tree as a raw material for nitrocellulose. 
Their specification states that this wood has much the same technical 
qualities as cotton for this purpose and that it is composed of almost 
pure cellulose and is fibrous to a high degree, the fibres closely resembling 
cotton fibre both in appearance and in behaviour during nitration. 

The importance of the correct determination of the nitrogen content 
of a nitroccllulo.se is well known. The usual method of determinafion 
is by decomposition with qjilphuric acid in the presence of mercury in 
a Lunge nitrometer; it is now, however, generally accepted that the 
results obtained by this method, owing to the comjilex composition 
of the gases evolved, are inaccurate, and are not even consistent unTess 

*■’ 'ft'. F. Reid, J. Roy, Soe. Arts, 1916, 63, 631. E. C. do Segundo, ibid., 
•1919. 67, 184. • • 

•• U.3. Ibt. 1143330; J., 191.'}, 8.52. 

“ B. .1. Smart and P. Pecover, J., 1918, 300v. 

“ J. Bead and H. G. Smith, Inst, of Science and Industry, Comnwnwealth 
of Australia, Bull. 14, 1919; J., 1920, lU. 

*’ J., 1915, 624. Also U.S. Pat. 1302466; J., 1919, 480*. 

•" Eng. Pat 130666 ; U.S. Pat 1302465 ; J., 1919, 4804. 
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definite conditions are strictly adhered to in carrying out the deter¬ 
mination. ITie inaccuracies are caused by the evolution of carlbon 
monoxido and dioxide from the organic, matter present, the partial 
reduction of nitric oxide to nitrogen and nitrous oxide and perhaps to 
ammonia, the solubility of the gases .in the suljihuric acid, and so on. 
Accurate results can, however, be obtained by attention to certain 
conditions.™ 

It has been shown that the gas obtained by decomposition in the 
Lunge nitromet(T as inodilied by Horn is purer than that obtained,by 
the Schldsing method.™ B. (^ddo describes a modified form of 
nitrometer which he calls a “ nitrogravimeter.” The analysis depends 
on the determination of the loss in weight caused by treatment of the 
nitrocotton with a mixture of mercury and sulphuric acid. It is stated 
to give results which agree well with those of the nitrometer. An 
improvement of the nitrometer is de.sc.ribed by V. Planchon.'* It is 
called the manonitrometer. 'I'lie reaction takes place in an evacuated 
ves,scl and the nitric oxide evolved is determined from data obtained 
from the change of pressure. The accuracy of the nitric oxide deter¬ 
mination in c.G. per grm. of .samjilc is about 0’5%. Various advantages 
are claimeil for the apjiaratus and method. “ Nitron ” has been success- 
full!,' Msed in the. iirecipitation of the nitrate formed on treatment of 
nitrocotton with caustic soda and hydrogen ])eroxidc. The .method 
was extended successfully to the analysis of nitric esters of mannitol 
and starch.** 

Considihable attention is now paid to the determination of viscosity 
as an additional characteristic of the nitrocelluloses. The factors 
which give rise to variations in viscosity are obscure. S. Arrhenius ** 
contributes a discu.ssion on the limitation of Einstein’s formula for the 
relation between the vi.scosity and the concentration and states that 
the logarithmic, formula developed by him 

djog H ^ g 

. dc 

(where n is the viscosity of a solution of the concentration of c grnis. 
per 100 c.c. of solution, and 6 a constlnt) is of greater validity. 
Deviations from this formula arc brought about by dissociation of 
tho solvent or solute molecules or by association between molecules 
c of the 'solvent and the solute. 

« 

** E.*Q. Beckett, ./., 1914, 628, and private communicafiun. A. Herve,' 
Mmit. Seitnt., 1018, 62, ,2«1; J., 1919, 56a. <' 

Kohler and Marqueyrol, Ann. Chim. Anal., 1913, 18, 91. 

Ottzz. tkim. lial, 1917, 47, 145; J., 1917, 1195. 

•• Ann.^Chtm. Anal, 1916, 20, 189; J., 1916, 1031. 

W. C. Cope and J. Batab, J. Amer. Chtm. Soc., 1917, 39, 504 ; J., 1917, 473. 
Bioehem. J., 1917, 11, 112. 
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S. E. Sheppard ®" discusses the'application of Stokes’ law to viscosi- 
metry, particularly with regard to very viscous solutions such as 
those of nitrocellulose, with special reference to the influence of the 
wall or boundary of the containing vessel. An einjiirical formula 
correcting for the latter is given. By the aid of this, and a linear 
correction for the influence of the total height of the liquid column, 
determinations of absolute viscosities of very viscous media may be 
made with relatively simple apjiaratus. 

A, D. Conley in an prtiele dealing with the ]iro.\imati‘ analysis of 
nitrocellulose solutions and solvents Qiscusses methods for the ileter» 
niination of the viscosity of solutions of nitrocellulose. He |)oints out 
that it has long been known that two samples of nitroeellnlo.so that 
give the same viscosity in wood alcohol do not nece.ssarily give the 
same viscosity in amyl acetate. This proves that the boiling point 
of the solvent is not the factor wliich determines viscosity even though 
the lower-boiling solvents appear to give the thinnest solutions. 

From measurements made in an Engler visesuneter, H. Nishida 
shows that viscosity measurements wn be employed for ])urposes of 
control, and the elTect on the visco.sity of various factors in the manu- 
faciture have been determined by this means. These imilude tynp of 
nitration, percentage of water, composition of acids, treatment of the 
raw material, etc. The viscosity of a mixture of nitroccllulo.se8 of 
known viscosity may be calculated from the additive law. 

A review of the whole subject up to 1913 is given by H. Schw-arz."" 

Keference is made under the section of this report dealing with cor- 
ilite, R.D.B. to work done in this country on the relationship between 
the viscofsities of the raw cotton and the resulting nitrocellulose (p. 501). 

In the analysis of waste acids from nitrocotton manufacture it has 
been recognised that the results obtained by the usual methods do not 
give altogether a correct idea of the comj)osition, on account of the 
•impurities j)resent derived from the degradation of the cellulose. 
Nitrating acids made up from such waste acids do not give nitrocellu¬ 
lose of the same nitrogen content as those made from fresh acids. It 
is stated ** that one cause? of the error is the presence of oxalic acid in 
the waste acid, and in a review of the nitrocellulose industry, R. C. 
Schupphaus states that the determination of the oxalic acifl ^lias 
been a routine operation for a long period in well-conducted factories. 

Apart from the Abel heat test, the Bergmann-Junk test seems to 
. be the principal test «dopted to investigate the stability of nitj’ocellu- 

•• j‘Ind. Eng. Chem., 1917, 9, 623; J.,. 1917» 670. 

•• J. Ind. Eng. Chem., 1915, 7, 886; J., 1915, 1137. , 

•’ Caoulchouc et Guttapercha, 1914, 7, 8103, 8200; J., 1914, 476. 

•« Z. Chem. Ind. KoU., 1913, 12, 32 ; see J., 1913, 191. 

•• T. Chandelon, BuU. Soc. Ghim. Bdg., 1914, 28, 68; J., 1914, 334. 

’•V. Ind. Eng. q^m., 1916, 7, 290. 
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lose. F. M. Mayrhofer’* introduces water with the nitrocotton into 
the decomposition tube in tiiis test and states that changes in rate and 
amount ol decomiwisition arc thus caused which greatly facilitate the 
diagnosis of instability. 

In a paper’® dealing with the twti methods most widely used in 
Germany for the determination of the chemical stability of nitrocellulose 
and with a new closed vessel test at lH” F. Lenze and B. Pleus give an 
account of the develo|)ment ’of such methods. Experimental results 
showed that the 75" G. test gave consistent figures at different tiifies 
and different jilaces for tlie same nitrocellulose and that the evolution 
of red fumes really does indicate the beginning of the decomposition. 

In a further communication’® regarding tests on nitrocelluloses which 
had undergone storage for various lengths of time and under various 
conditions, they em])hasisc the all-round reliability of the new closed 
vessel test and indicate that the, manometer teat leaves much to bo 
desired. 

A. Herve’* discu.ssing the influence of dillerent factors in the nitra¬ 
tion of cellulose on the sulphur content, suggests the addition of magne¬ 
sium chloride, to the steaming vat instead of the usual alkaline boil. 
This salt is claimed to exert a com))letc saponifying action on the 
imiiArlties |)resent. The nitrocelluloses experimented with were of 
low nitrogen I'ontent. " 

A. Schrimpfl”’ discusses the various methods of stabilisation and 
gives instances of successful results obtained by the use of sodium 
bisulphite. He draws attention to the necessity for the more thorough 
stabilisation of collodion cotton for celluloid. Another process of 
stabilisation published in the foreign press involves the use of an alco¬ 
holic alkaline solution at 150" C. J. Duelaux’® suggests stabilisation 
by solution in acetone and treatment of the solution with benzene 
before washing with water. The impurities remain in the benzene pnd 
water. A suggestion is made by J. Delpech ” that larger quantities, 
of solvent should be used iu the manufacture of Frerich B powder in 
order that a solution may be obtained which is capable of being filtered 
through cotton wool under pressure. In this way specks of ligno- 
cellulose and other impurities which form centres of decomposition are 
removed and a perfectly transparent colloid is produced. H. Schwarz ’* 
discusses the chemistry of the cotton fibre, and indications are given 
'of the various ways in which the instability of nitrocellulose used in 

I < 

Z. ge3. SchifM- «. Sprengstoffw., 1918, 13, 425; J., 1919, fi03A. 

’* Ibid., 1919, 14, 297. r * ” Ibid., 1919, T4, 377. 

Monit. Seienl., 1918, 62, 193; J., 1918, 718a. 

Z. get. i'ehiesa- u. Spretigstoffw., 1919, 14, 252 , 257. 

'• Fr. Pat. 401786 j J., 1914, 222. 
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celluloid manufacture cair be diagnosed. The sii|>eriority of colloidal 
antacids over those which a))}X'ar ino.st jjromising from an atomistic 
or molecular ])oint of view is emphasised. • 

In view of the. development of the alcohol dehydration j>roce.s8 for 
nitrocotton, results given for tfte c.vamination of the soluble products 
extracted by the alcohol arc of interest. F. Langenscheidt .states that 
the nitrogen content varied from 9-t to in the extract obtained 

with 9-1% alcohol. Stability tests of the extracted material ore also 
given. Alcohol used for the dehydration of nitrocotton and removed 
by hydraulic jircssnre Inis a higher siitroccllulose content than similar 
alcohol which has been removed by a centrifugal. Centrifugals are 
jireferrcd on the grounds of increased economy and suitability of 
product. 

H. N. Stokes and 11. C. P. Weber carried out in llKiT \eiy full experi¬ 
ments on the effects of heat on celluloid and similar material, with S|)ecial 
ri'ference to the hazards connected with their use and transjHirtation. 
The results have been )mblished by the U.S. llnreau of Standards."® 
The, conclu.sions of the authors arc that celluloid, which term includes 
jiyroxylin jilastics, generally does not differ essentially fron nitrocelln- 
lose. Decompo.sition commences at 101)*’ C. and above this tem])erature 
the heat of decomposition may raise the temjieraturc above ih(f igni¬ 
tion ^loint. Above ITtf’C. decomposition takes jilace e.xplosively as 
with nitrocellulose. The vaiiours evolved by ilecomposition arc 
poisonous and extremely combustible and may be ignited by the heat 
of deconj position of the celluloid itself. 

The Thomson dis|)lacement process has been used in this country 
during the war for the nitration of cellulose for war jiurposes, but during 
the later .stages the mechanical dipping process introduced from the 
United States was used for certain products. S. L. Stadelmann"' gives 
ar^ interesting account of the various processes and methods evolved in 
the manufacture of nitrocellulose and nitrocellulose powders in the 
United States! A. Ilervc"^ details results of ex[ieriments on the 
influence of the variation of the percentage of wati.-r and nitric acid 
in the nitrating mixtures on the resulting nitrocellulose. lie draws 
attention to the want of uniformity in nitration obtained when air 
stirring is used and 8Ugge.sts that this is due to insufficient agitation 
•luring nitration. H. Stocker gives the nitrogcni content and soliTliility 
reljitionships, in various solvents, of the )»roducts obtained by nitrati<ffi 
of cotton-wool witjj mixe’d acids containing varying jiroportions of 
nitric acid and water. The degree of solubility is greatly influenced 
by the method of manufacture of the pitfoeotton and the purity of 
the solvent. A nitrocotton very soluble- in boiling absolute alcohol 

Z. ges, Sfhie88- «. f^pre-ngstoffw.^ 1914, 9, 64. "S TfcknoL Pqper 9fl, 1917. 

“ Met. and Chem. Eng., 1915, 13, 361. 

»• J^onit. Scient., 1918, 62, 163, 241. « KuruUto^e, 1914, 4 , 285. 
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becomes rapidly less soluble as the water content is raised. The time 
of nitration also influences the solubility. With increasing time of ' 
nitration it first rises, then oscillates, and finally falls.*®* The use of 
aluminium vessels for nitrating is considered by A. Trillat.^* It is 
not possible to lay down any hard and fast rules for the degree of 
action of the acids on the metal on account of the many variables. 
Zauner*® deals with the dangers encountered in the course of manu¬ 
facture of crude celluloid and with the methods of combating these. 

In experiments on the acetylation of nitrocellulose for the produd- 
ti«n of an acetylnitrocellulosc which may serve as an addition to celfu- 
loid, Nishida comes to the conclusion that simultaneous nitration and 
acetylation is the more satisfactory process. The most suitable pro¬ 
duct obtained in this way was non-inflammable by heating and 
contained over !1% of nitrogen. It dissolved in chloroform and 
alcoholic camphor, giving, with the latter, a glutinous liquid readily 
miscible with nitrocellulose jiaste.®* H. Barthelemy states*'* that 
nitrocellulose is capable of dissolving with partial denitrification 
in formic acid, e.sj)ecially in the presence of appropriate reagents. 
There is a substitution of the radicle H.C'O for NOj and the products 
arc claimed to be considerably more explosive than nitrocellulose of 
equivalent nitrogen content. 

Nitro-starch. 

Nitro-starch has never come into general use as an ingredient of 
explosives owing to the difficulties of stabilising the product. G. 
Jones ** states that these difficulties having been overcome, it is now 
one of the safest of all explosives to handle and has found important 
military uses. It was formerly m.anufactured from tapioca, but is 
now obtained of superior quality and more economically from corn 
starch. C. E. Waller ** has patented two explosive compositions 
containing nitro-starch. • 

Gelatin Explosives. 

Since the introduction of blasting gelatin and gelignite by Alfred 
Nobel about the year 1887, gelatinous blasting explosives have always 
been manufactured by incorporating the ingredients in mixing machines 
by means of a hot water jacket. One of the results of a prolonged 
and systematic research into the gelatinising properties of various 
substances, carried out by Nobel’s Explosives Company, has been the 
discovery that certain classes of chemical compounds possess the pro- 

“* H. Sohwara, Caoutchouc el OuUapercha, 1914, 11, 7964 seq .; J., 1^14, 744. 

•* BuU. Soc. d^Encour., 1916', 1S2, 647; J., 1916, 874. 

“ Z. Qtwerbehygiene, 6, 199. 

•• H. Nishida, KuncUtoffe, 1914, 4, 141; J., 1914, 476. 

” Caoutchouc et OuUapercha, 1917, 14, 9274. 

“ J. Jnd. Eng. Chem., 1918, 10, 784. 

" 0.8. Pat. 1306846 and 1306846; J., 191« 604a. 
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petty ot accelerating the Rolvent or gelatinising power of nitroglycerin.*" 
To take a simple case, it has been found that the addition of as little 
as 0-08% of fortnanilidc to the ingredients of blasting gelatin increases 
the gelatinising power of the nitroglycerin to such an e.xtent that well- 
gelatinised blasting gelatin oAi be produced by merely incorirarating 
the ingredients at the ordinary temiK'rature. It has long been known 
that the sensitivene.ss of explosives to ignition by friction or shock 
increases with the rise of temjH'rature'. One great advantage to be 
oj^tained from the apj>licntion of the new discovery is, therefore, at 
once evident—the possibility of conducting the manufacture of gela¬ 
tinous explosives in the cold instead of at an elevated teinjicrature 
enormously reduces the dangers of explosion incident to this manu¬ 
facture. This now method of manufacture has now been exclusively 
adopted at the Ardeer’Factory of Nobel’s Explosives Company, and 
with the continued use of this process it has been found to possess 
important advantages in other resj)ects. The reduction in tem]x>rature 
of incorjioration does not indicate the full measure of the accelerating 
jjower of the new ingredients, as, even at the lower temperature, it 
has been found that the time taken to obtain the required degree of 
gelatinisation is considerably less than by the old method of hot 
gelatinisation. This results in an increased iiroductivc capacity for 
any %iven plant. It has also been found that the sensitiveness to 
initiation of the e.xplosivcs i>roduccd by the method of cold gclatinisa- 
tion is superior to that produced by the old process. _ (Jelatinous 
explosives gradually lose their sensitiveness to initiation when ke))t 
for any length of time, and the warmer the climate in which they arc 
kept the more readily does this fall in sensitiveness manifest itself. 
Explosives made by the cold gelatinisation j)rocess have been found 
to retain their sensitiveness for a longer period than those prepared 
by. hot gelatinisation. This factor is an important advantage from 
* the point of view of the actual u])plication of explosives. The accel¬ 
erators now used possess the additional ])roperty of stabilising high 
e.x])losives of the nitric ester tyj>e. Consequently the chemical stabi¬ 
lity of these explosives>should be somewhat increased, though this 
is not generally a matter of great importama!, as the life of such an 
explosive is measured, not by its chemical stability, but by the* length 
of time during which it retains its power of being initiated by .a service 
detpnator. • 

This new type qf explosive i) 088 e 8 se 8 therefore several ^material 
advantages, and in no single projrerty has it been found to be inferior 
to similar explosives made by the origipaf process. 

D. Chiaraviglio and 0. M. Corbino ** discuss the formatio’j of the nitro- 

** W. Bintool, D. Cross, and Nobel’s Explosives Co., Eng. Fata 14655 and 
14856 of 1016, and 126056 i X, 1916, 340 a, 813a. ' Amu and Jlzpionva, 1919,126. 

•* E.^ges. Sehieu- ta SprengttoJfuj., 1916, 10, 166 ; see J., 1016, 637. 
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glycerin-nitrocellulose colloid. On jdaoing nitroglycerin and nitrocellu¬ 
lose separately in an evacuated vessel kept at a uniform temperature of * 
.TO” 0., the liitroglycerin was absorbed by the nitrocellulose to an extent' 
dci)endingontbetype of nitrocellulose and the duration of the experi¬ 
ment. A rise of temperature was observed on dropping nitroglycerin 
on to guncotton in vacuo. The decision as to whether the explanation 
should have a chemical or ])hysical basis is postponed. 

W. A. Hargreaves*^ discusses the nature of blasting gelatin. He 
considers it to be a colloidal solution of nitroglycerin in nitrocottdh 
mixed with free ungelatini.sod nitroglycerin. Insensitiveness may be 
avoided by reducing the nitrocotton content. After storage for one 
year results originally obtained with a No. 6 detonator can only be 
duplicated if a No. 7 detonator is used. The explosion wave following 
detonation of blasting gelatin is transmitted by tree ungelatinised nitro¬ 
glycerin and only imperfectly or not at all by the jelly. If there is 
no free nitroglycerin, or if the particles of the nitroglycerin are far 
apart, the blasting gelatin becomes insensitive. K. Weiskopf,*^ how¬ 
ever, states that it is unnecessary to have liquid nitroglycerin in the 
explosive in order to obtain high sensitiveness, as nitroglycerin itself 
is incapable of transmitting the explosion wave. 

H. riibbert** finds that when blasting gelatin is frozen the nitro¬ 
glycerin separates in the labile crystalline form. The greater sensitive¬ 
ness to shock of frozen blasting gelatin compared with frozen gelatin 
dynamite is ])robably due to the tendency of the labile form of nitro¬ 
glycerin to change to the stable form with the liberation of energy. In 
the case of gelatin dynamite the nitroglycerin separates in the form 
of the higher-melting stable derivativ-e owing to the presence of sodium 
nitrate and other substances. 

E. A. Mann and T. N. Kirton** report that, in an investigation of the 
causes of the inertness in gelatinous blasting explosives, H'Autrinhc 
tests were carried out on gelignites containing sodium and jiotassium , 
nitrate, gelatin dynamite, and blasting gelatin. The 'gases obtained 
in the workings were also analysed. Indications were obtained that 
sodium nitrate ex|)losives develoj) inertness more, rapidly than potas¬ 
sium nitrate explosives. The use of No. 7 and No. 8 detonators instead 
of No. detonators did not cause higher results to be obtained in the 
D’Autriche test. The. study of nitrocotton solutions in amyl SiCetate 
fndicates that under eertain conditions of temperature, etc., some mple- 
oular change takes place in the nitrocotton constituent of the explo¬ 
sives, thereby causing insensitiveness. Results arc given of D’Autriche 

•> J., 1914, >337. “ J., 1914, 340. 

•* Z. ges. Sehieas- n. Sprengstoffw.y 1914, 9, 322 ; */., 1916, 984. 

** ** Investigations into the Demlopment of Inertness in Indxtslrial Explosives oj 
the NitrO’Compound daasf' 1918; J., 1919, 848a. 
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teats carried out by Nobel's Ejiplosives Company of blasting explosive 
confined in the bore hole, the velocity of detonation obtained unde 
these conditions being practically the same as with thb unconfinec 
explosivas. 

W. S. Simpson gives resulfti of [)ra(-t ical tests of blasting gelatin, ree 
gelatin, and gelignite on the Kami, showing that their n-lative blastiu) 
efficiencies agreed closely witli their eomparative ballistic strengths 
He deprecates the use of lO*;';, l,ig(lyn*as a primer for blasting gelatii 
bnd reef gelatin. This opinion is supported by W. Cullen and B. H 
iindhorst.*” P. B. MaeDonald,*"* l»owever, bolds the opinion that Jiigl 
detonation velocity primers are advantageous. 

Various j)atents have recently been taken out for speeiPui composi 
tions suitable for use as gelatin ox[)losives. .V. E. \'erge claims a 
composition consisting of dinitrotolnene gelatinised with nilroeottor 
and incorporated with oxidi.sing salts with or without nitroglycerin 
S. Adde has ])ut forward a low-freezing jilastic ex])losive containinj 
fluid nitro-derivatives of xylene or cumene or mixtures of these togethei 
with nitrocotton and other ingredients with or without alcohol oi 
nitroglycerin. C. I. Tisell ‘ft has protected the u.se of aluminium 
powder containing ferrosilieon of high silicon content in e.xnlosivf 
mixtures eom|)rising nitrohydroearbon, oxygen carriers, aiuPcIImbus- 
tibl«3, plasticity being ,se<-ured by admixture of nitrocotton. 

Noii-Oclatiiiuit.1 Ej'plosircs. 

• 

C. A. Woodbury claims an e.\i)losive of the ammonium nitrate 
c'ass, the pssential feature of winch is that the ammonium nitrate is 
present in relatively largo i)artieles in order to rcdtiee the velocity of 
detonation and obtain an explosive of less shattering character. 

G. If. Bradley has patented compositions of exiilosives which 
may be prepared in plastic, semi-|ilastie, or granular form, consisting 
of ammonium nitrate, trinitrotoluene, trinitroxylene, and aluminium. 
J. Hargreaves and others have attempted t(j reduce the .sensit^vene.ss 
of explosives of the Amatol type in a composition eotdaining ammo¬ 
nium nitrate, T.N.T., and ulmie_aidiydride. 

W. Kummerstates that mixtures of ammonium nitrate and 32% 
sodium mononitrophenate, or 25';{, mononilrophenolsulphonhjp salt, 
or 25%, 22% and 20% of dimtroj)henol salt have been frymd to be 
statable explosive compositions. • 

Sabulite, an amrtionium nitrate explosive containing calcium silicide 

•• J. «. Afr. Inat. Eng., 191C, 120. . »’ Ibid., 37. 

•» Min. and Set. Prtss, 1916, 788 “ Eng. Pat! 17203, 1013 j J., 1914, 943. 

■« Eng. Pat. 112618; J., 1919,513a. >»> Eng. Pat. 116890 f ./., 1919, 513a. 

U.S. Pat. 1124679; J., 1915, 250. 

Eng. Pat. 126698 ; J, 1919, 514a. Eng. Pat. 131380 ;.T., 1919, 795a. 

'»* Jordan. Bunda , 1919, 11,^2. 
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and T.N.T., lias been tested in British Golunabia.'®’ It was subjected 
to temperatures of 258® F. and—TS’F. without affecting its properties. 
It is claimed to l>c two-thirds more de.structive than dynamite and to 
give no poisonous fumes on c.'C[)lo.sion. Tliis explosive has apparently 
failed, howe.ver, after numerous and exhaustive tests made by the 
Anaconda ('op])er Mining Co."’’ Under favourable conditions it is 
of great strength, ])eifect safety, insensitive to shock, friction, fire, or 
frost, while, the fumes arc harihless. Under wet conditions, unfortu¬ 
nately, it is absolutely ineffective. ' 

la the amended (lerman railw.ty regulations compositions are 
given of numerous ammonium nitrate exidosives. 

A. Wogrinz gives a method for the determination of the aluminium 
in uTumonal. I'he ammonium nitrate and nitro-compound are first 
removed with water and chloroform an<l the Vesidue of (jarbon and 
aluminium decomposed by a .50% solution of ))ntassium hydroxide. 
The maximum error is about 0-5% of the aluminium jiresent. 

In an article "" dealing with blasting explosives for industrial work 
in war time, A. S]iielmann states that chlorate explosives have been used 
successfully in place of ammonium nitrate explosives where dangers 
from rjredamp and coal dust are absent. Suitable chlorate mixtures 
have also been developed for replacing black powder in quarry work 
wlu're, shattering must be avoided. ‘ 

J.,('. Thoni|>son also discu.sses the efficiency of chlorate e.xplosivcs 
and shows tlpit permissible explosives of the class containing potassium 
chlorate have not been a succe.ss, as not only is an explosive containing 
chlorate more sensitive as a rule to |>ercu.ssion and friction than those 
in which the oxygen carrier is a nitrate, but it is also more violent in 
its action. Mori'over, chlorate is more liable to crystallise on the 
surface of the ex|)losive, a condition which gives rise to a considerable 
increase in sensitiveness. , 

tt Girard and 1’. looss **- propose an explosive which is prepared by 
moistening gelatin with water qnd incorporating a slfght excess of 
chlorate or perchlorate. The gelatin is then rendered in.soluble by 
the addition of a small proportion of formaldehyde and stoving at 
110® G. The mixture is granulated and the grains treated with castor 
oil contftining dissolved nitro-i-ompouml. After further incorporation 
the mixture is dried at 1IX)®. 

'rVIerkurit I consists of 88% potassium chlorate and 12% tar qil. 
In Merkupt 11 20‘J;, of the chlorate is replacel} by jigrchlorate. Wetter 
Albit consists of a mixture of idilorates and nitroglycerin with mono- 

“• It. K. Mansfield. U.S. Vons. .Uetils., 19U. 1641. 

«” Kng. kce., 1915, 47. 

“« Z. ges. Schies.^- «. Spruigsloffw., 1918. 25, 105; 1919, 163, 196, 259, 340. 
"» Ibid., mo, 64; J.. 1919, 9;!7a. Ibid., 1916, 89. 

Coal Age, 1919, 16, 94. '** JIfoni*. SeietU., 1913, 111, 684. 

»» Z. get. SchieM- u. Sprengsloffw., 1919, 19t, 1916, 69f 129. 
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or dinitro aromatic hydrocarjjons, cto. Gesteins Koronit •'* contains 
chlorates, nitronaphthalene, and woodmeal with or.witliont addition 
oi nitroglycerin asid oils. C'lilorut Haldurit ‘*® also contirins chlorates 
and aromatic nitrohydrocarbons, etc. 1’erazitc *•' con.si.st.s of a mixture 
of alkali perchlorate, ammonium nitrate or alkali chlorate, aromatio 
nitrohydrocarbons not more dangerous than dinitrotoluene, etc. 

W. J. lloynes prepares an explosive by feeiling a jiowdored mi.xturc 
of potassium chlorate and sugar into a«rotaling drum in a moist atmos¬ 
phere whereby the materials cohere into spheiieal grains. K. 11. and 
J. G. Burrows*”* claim a coini>osition consisting of ti",', ammoiyum 
perchlorate, 56% potassium nitrate, 18% water-cooled aluminium, 
18% T.N.T., and 3% ))aranin. Aktiebolaget Carlit '■*“ sugge.sts the 
improvement of ammonium perchlorate exi'losives by the addition 
of less than 1% of idkali chlorate in order to increase seiisitivenc.ss 
and velocity of explosion. 

A. J. Marin’-* has put forward a number of non-nit roglyeerin coin- 
positions which are claimed to jiosse.ss certain advantages. In his 
first patent he describes explosives containing ammonium perchlorate, 
sodium nitrate, and trinitronaphthalene eompri'.ssed wet to such an 
extent that when dried they give a density of 1-1.5--1 (i. Ifealso claims *-* 
a plastic bla.sting composition containing ammonium pft-<^ilorate, 
sodium nitrate, aromatic nitro-hvdroearbons, and guanidine nitiatc, 
to which ho adds trinitronaphthalene, with the objeet of preventing 
setting. Another patent '-** is for an explosive containing (K! 71‘% 
of a niixture of ammonium jierchlorate and sodium nitrate and 31-29% 
of a mixture of tetra- and trinitrona|)hthalenes compressed wet to 
give a dfy density of l'33-l-62. He finally'^' claims the use of a 
wet mixture of ammonium nitrate and sodium jierchlorate which he 
states produces a double salt. The piroduct is mixed with trinitro- 
benzol, moulded into cartridges, and dried. 

F. G. L. Johnson *■■** patents a pilastic explosive containing ammoninni 
perchlorate and potassium perchlorate, preferably in eipial jiarts, to 
which he adds 17- 18% of molten wa.x. W. Blaekmoie prdposes a 
perchlorate explosive gontaining anthracite and (arhoinudum A. K 

*** Z. ges. Schiess- w. Sprengdofjw . 1918, ^ 

*'• Ibid., 191,8, 252, . "* Ibid.. 1919. .840. 

'» Eng. Pat. (1755, 1914; J., 1911, 1227. * 

»» Eng. Pat. 11S62, 1914; J., 1914, 1227. 

•“ Eng. Eat. 112417; J., 1918, fl37A. 

Eng. Pat. 108K.->:t; see ./., 1919^:1904. 

Eng. Pat. 121294 ; ./., 1919„(i98\.* 

Eng. Pat. 129030; U.S. Pat. 1297213; s. e ./.,,19IU, :190 a. 

“* Eng. Pat. 131388; J., 1919, 79.-.A. 

Eng. Pat. 125128 ; J., 1919, 442a. 

•“ Eng. Pat. 125663 ; J., 1919, il3A. 



860 


BETOBTS or THE PBOOBE8S Or ATPUEir OHEMISTBY. 


Charbonneaux prepares an explosive by mixing 5 parts of ammonium 
naphthalene sulpljonatc with 10 parts of potassium perchlorate and 1 
part of finelp powdered potassium permanganate. A. B. Colehas 
a patent for the use of a mixture containing 25% sugar, 30% potassium 
chlorate, 22% coal, 20% sodium nitruU', 2% alcohol, 0-5% each of 
lami)black and potassium permanganate. K. (J. Smith ’has two 
patents for the use of ziiui dust with a mixture of ammonium and 
alkali perchlorates together with sulphur or suitable carbon compounds 
and preservatives of the zinc. According to W. C. Wain’s patent,'®^ 
a mixture of castor oil, linseed oil, ivnd petroleum is nitrated with funf- 
ing nitric acid and the nitro-compound so ]>roduced is used as the 
saturating liquid in a chlorate, explosive, of the Sprengel class. 1. B. T. 
von Tarnow has a patent for an explosive consisting of iM)wdered 
aluminium, nitro-hydrocarbon, and ammonium perchlorate, with or 
without nitrocellulose, nitrates, sawdust, )iaralfin, etc. Dynastite is 
the name given to an explosive by (1. A. llauzicres.*^'* According to 
his patent it is composed of 91 parts jiotassium chlorate and 6 parts 
barium nitrate, dijjped in nitrotoluene. oil. 

Liipilil Air or Osijgcn Exploams. 

t i 

As has already been poiideil out, the conditions brought abou^ by 
the war nccessitoted the restriction of the usual explosive ingredients 
used in blasting explosives. 'I'his state of allairs naturally directed 
increased attention to the possibilities of liquid air cxplo.sivcs. Especially 
was this so in Germany. Early in 1914 M. Claude and D’Arsonval 
had adapted liquid air for commercial use as an explosive. iThc cart¬ 
ridges were bags filled with a special kind of lampblack and were soaked 
in liquid air just before use. It was claimed that the power of this 
explosive was equal to that of dynamite. Powdered aluminium 
also was used with excess of li(juid air, but as the products are not 
entirely gaseous, the efficiency of such an explosive was low. Tests 
carried, out at the Pittsburg Laboratory showed that a mixture of 
liquid oxygen (85%) with carbonaceous and absorbent material was 
equivalent in strength to 10% dynamite. Pii comparative experi¬ 
ments with liquid air explosives, gelatin dynamite, and Aldorfit, 
the explosive force of the liquid air explosive exceeded that of the 

U.S. Pat. 1003707 ; 19U, .709. 

U.S. Pat. 1120401 ; J., 1015, 303. 

U.S. lats. 1243231 and 1243351 ; Eng. Pats. 2109 hnd 2172, 1916 j J 
1917, 1290. . . 

U.S. Pat. 1240272 ; J.,* 1917e 1149. 

Fr. Pat. 4P5082 ; J., 1914, 569. Fr. Pat. 465718 ; J., 1914, 614. 

Engineering, 1914, 331. Engineering, 1915, 100. 

Colliery tHuardian, 1919, 48^ 

*•* M. Enderli, Z. gee. Schieee- u. Sprengetoffuj., 1919, 153. 
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others, but in practiue evaporation causes a considerable diininiition 
t in power. * 

Oxyliquit lias been successfully applied in potash a*iid e^al mines.*®’ 
The cartridge composition was modified by the aildition of salt or 
water to the lamjiblack so as^to prevent the flame of e.xplosion from 
igniting the firedamp or coal dust. In stone quarries oxyliquit has 
not been so successful.*®® Pahst ’®'' gives an exhaustive list of mines, 
quarries, etc., in whieh liquid air or oxygen has been adopted. Kxeep- 
^onal difficulties were experienced in ada)iting liipiid air e.X))losive8 
for use as safety explosives in eoal mines. With cartridges containing 
salt as safety ingredient, the loss ot sensitiveness to detonation du? to 
evaporation was very rajiid, and ultimately the detonator merely 
ignited the cartridge, thus causing gas ignitions. However, an impor¬ 
tant advance has been,ma<le by the introduction of special detonators 
which are so constructed that they are only effective when moistened 
with liquid air, so that w-hen the cartridge has lost so much of its liquid 
air by evaporation as to become insensitive the detonator becomes 
ineffective at the same time. Ordinary detonators, of cour.se, become 
insensitive at these low temperatures. Pahst gives an account of 
gallery tests carried out in 1917 with a liquid air explosive, Sjirengluft 
No. 2, at the Heuthen safety explosives testing gallery, in '«hjph the 
explosive was safe in gas at a charge of 600 grins. 

Although the ex[)losive power of liquid air increases with the jiro- 
porticn of o.xygen, yet the cost of production by the older methods 
inereased even more rajiidly, making it economical to use liquid air 
containing 60% oxygen. By the recent Mewes method of alternate 
vaporisation and condensation the cost of the fractionation of the 
gases has been reduced so that liquid air containing a high percentage 
of oxygen now becomes the more, economical.*'® 

Liquid air is unsuitable for use as an explosive in shaft sinking owing 
to the liability to formation of carbon monoxide through delay in 
firing.*** It if, however, very suitable for blasting compact rock and 
in coal mines.**® . 

The adoption of liquid air explosives in rjiper Silesia has become 
so general that the Obe^schlesische Sprengst<df-(ies. do not anticipate 
a return being made to the older explo.sives for some time,**® and two 
Swedish Explosives Companies are at present erecting seven aplants 
in Sweden for the production of liquid air for use in mineai*** 

L’ Set. Amer. Suppl. 191«, Oct. 2(i, 1918. 

*®® Bull. Soc. (TEndbur., 1918, 78. 

i9f Sauersto^ und seiner Verwerulug^ tUs Sprengsloff in Bergbau** 

1917. . 

•" Z. Sauerst. u. Stickstoff-Ind., 191.5, 41. « 

*** H. Joosten, Colliery Quardian^ 1919, 91. 

*** A. Sohwaiz, Z. ges, Sehiess- u. Sprengsloffiv., 1919, 32. * 

A. Schwarz, ibid., 1919, 92. **^2. angew. Chem., 1919, 636. 



852 UEFOaia OF THB FBOOKBSS OF AFFUBD cmjaoaXBT, 

DetuilH of the comparative costs of liquid air explosives and the 
older explosives are given by Pabst '“‘'and also in a review '** which 
gives tables phowing the total cost of blasting by liquid air at Sachsen- 
Weimar and Wintershall. At Saclisen-Weimar the economy from the 
use of liquid air enabled the cost of the ))ljint to be paid off in 22 months, 
but at Wintershall there will probably be, in the future, nothing to 
choose between liquid air and the older explosives. 

Permitted Explosives for tese in Goal Mines. 

After March 1.5, 1014, the new ])ermitted explosives which had jiasse'd 
the Home OlTiec Gallery Tost at Rotherham, replaced, with one excep¬ 
tion, the old |)ermittcd explosives which had passed the Woolwich 
test.'*' This exception was Bobbinitc, which, as the result of a special 
commission, had been retained on the, list, but under a separate schedule 
and only for coal getting in noti-gassy mines. By the above date no 
less than 35 different explosives had passed the revised test. These 
explosives were comprised roughly of the following classes; 

(1) IJngel.atini.scd explosives; 

(a) Ammonium nitrate-nitroglycerin compositions. 

„ „ -nitro-com pound „ 

(o') Modified carbonites. 

(2) Gelatinised explosives of the potassium perchlorate-iiitro- 

glycerin class. 

During tl\p next few months numerous compositions jiassed the 
test, but the only ones showing distinctive features were Duxite and 
Arkite No. 2, which were gelatinous explosives similar to Dynobel, 
but containing sodium nitrate and potassium nitrate respectively, 
and Neonal No. 1 and Super-rippite which were of the true gelatin 
type possessing the great advantage of high density. 

Soon after the beginning of the war there was, as has been sai^, 
a general shortage of raw materials, but more especially of potassium 
salts and ammonium oxalate. Attempts were made to use sodium 
nitrate in place of potassium nitrate or perchlorate, and the ex- 
])losivc8 containing the latter salts were gradually withdrawn from 
the market. After a short time sodium chloride became practically 
the onj;^ safety ingredient with, in some eases, a small admixture 
of ammonium oxalate. This led to, the introduction of the sub¬ 
stitute explosives such as the Viking Powders, Thames Powder No.^2, 
Britonite ^No. 3, and Dynobel No. 2. ' , 

In consequence of the shortage of glycerin, the Director of Propellant 
Supplies prohibited the manufacture of all permitted explosives con¬ 
taining more f^han 15% of nitroglycerin as from February 20, 1916. 

**' Loc. eft. Z. fts. Schkas- u. Sprengatoffw., 1919, 240. 

Explonves in Coal Mines Order, Feb. 2, 1914. 
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This practically limited the field to ammonium nitrate explosives, and 
•this state of affairs remained until the end of 1918. 

Nothing of im|)ortance has been done ns regards safety e.vplosivcs 
since the Armistice. Two more gelatin e.x|ilo.sivea, Samsonites Nos. 
2 and 3, similar to Super-ripiyte, have been added to the Permitted 
List, and some compositions have been re-tested at Rotherham in 
connection with the transfer of their manufacture to other factories. 
Full details of the Permitted List comjtositions are to be found'in the 
Kxplosives for Coal Mines Orders for 1913-1919. 

^luring 1919 the number of explosives on the Permitted List had 
reached 78. (Seeing that many of these e.xplosives were no longer 
manufactured and had been superseded by im|)roved explosives, a 
review of the list was made as the result of an arrangement between 
the explosives manufacturers and the Home Office. The Kxplosives 
in Coal Mines Order of November 14, 1919, containing this revised 
list of 34 explosives came into force on January 1, 1920. A. Marshall 
discusses the various types of permitted ex[>losive and K. do H. 
Barnett, from a comparison of the compositions and the results of 
the tests, draws certain deductions, but at the same time points 
out many curious anomalies. 

Patents have been taken out to cover the composition »f iSuper 
Excollitc No. 3,^®“ containing ammonium nitrate 60%, nitroglycerin 
9-5%, collodion cotton 0'5%, starch 4%, sodium chloride !.'>%, ammo¬ 
nium oxalate 10%, castor oil 1% ; and to cover the cooling agent,'®* 
a mixture of potassium nitrate, borax, and sodium of potassium 
chloride used in Super-rippitc. A patent has also been taken out for 
the use of ft fluoride or mixture of fluorides, more especially calcium 
fluoride or aluminium sodium fluoride, as a safety ingredient in blasting 
explosives.'®* 

E. Lemaire gives photographs of the flame produced at the moment 
of’firing Colinite Antigrisoteuse, Explosifs A, B, C, D, and E, Dynamit 
Gomme, Yonckite No. 10, Al.silite, Permonite, and Antigel de Surete 
from a steel mortar and untamped into mixtures of coal dust and air 
and fire-damp in air, in a testing gallery. The charge limits found in 
this^ series of experiments are com])arcd with those allowed by law. 
In a later paper he gives a de.scription of a safety blasting cartridge. 
With the object of reducing flame produced on firing blasting Explo¬ 
sives in coal mines, and thus ol‘ minimising the chances of ftxplosioss 
of ’coal dust or firedamp air mixtures, the explosive cartridge is sur- 
• • 
EaplotivM, 1917, 1, 378 c< seq. mExplotivM, 1919, 130. 

•“ D. J. Metcalfe and others, Eng. Pat. 1*138, 19U ; J., 1916, 576. 

A. 0. Pearcy, Eng. Pat. 7847, 1914 ; J., 1916, 101. « 

“• Kynooh-Arklow and L. H. Pirmez, Eng. Pat. 110237; J.. 1917, 1248. 
Amt. Jftnea de Belgique, 1914, 37. \ * 

E. Lemaire, Ann. Mines de Belgique, 1914, 687. 
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roundedr by a concentric, layer of non-qombustible material, consisting 
of a mixture of calcium fluoride and sodium chloride, or one of calcium • 
fluoride, sodium chloride, ferrous sulphate, and fine sand. The layer 
. is 6-0 mm. thick for dynamites and 3-6 mtn. for S.CJ.P. explosives. 
The diminution in power caused by t^ie, use of this device is slight. 
The use of the safety cartridge renders possible a higher charge limit 
for safety explosives, and, to a great extent, converts dynamites into 
safety explosives. 

Pkopkktik.s ANT) TK.s'nN(: oe Blasting Explosives. 

H. Ic Chatelier gives a review in geneial terms of the various 
types of explosive in use at present. The ])ower and rates of explo ion 
of these arc discussed as wi'll as the hygroscopicity, stability, fusibility, 
temjieraturc of combustion, toxicity, etc. 

A. Htettbacher contriliutcs a discussion of the limiting values of 
heat energy of decomposition of explosives. 1 kilo, of nitroglycerin 
yields 1.580 calories ; I kilo, of blasting gelatin 1020 calories ; 1 kilo, 
of explosive consisting of 7'43 grms. of liquid air (96% oxygen) and 267 
grms. of soot and crude naphthalene 2180 calories ; 1 kilo, of ozobenzol, 
2000 calories ; 1 kilo, of glycerin trichloratc would yield 3000 calories 
and iVqftid hydrogen and liquid ozone 1500 calories. The energy of 
radioactive material is also discussed and possibilities of development 
in the direction of ozonides and oxozonides are indicated. Propylene 
oxozonide has already been prepared. 

H. Muraour gives a comparison of the values for the explosion 
tenTperatures of various mixtures of tolitc and ammonium nitrate 
obtained in different ways. Values calculated on the basis of specific 
heats of Mallard and Le Chatelier or of Sarrau are higher than those 
calculated on the basis of the manometric table. Towaids 1500° C. 
the former values approach those calculated from “ 0 ” pressure tables. 
The graph indicates that at high temperatures the temperatures from 
the manometric table will be above Mallard and Le Chatelier tempera¬ 
tures.' In the interval 1500°-1700° C. temperatures calculated as above 
are below true temperatures. Temjieratures (^Iculated on the basis of 
Schreber’s specific heats agree sati-sfactorily between 1300° and 2700* C. 
with those calculated from " (I " pressTire tables. 

H. Kaststates that ordinary lead block teats taken alone cannot 
b*, used fbr a comparison of brisance of blasting explosives. The lead 
block test is applicable only w'hen the expletives to be compared hive 
similar detonation velocities.'*® Wilkinson is under the impression 

*“ La Nature, Feb. 20, IVIO, jr 128. **• Z. angew. Chem., 1017, 30, 269. 

Comptes xrnd., 1919, 169, 723; J., 1919, 927a 
Z. ge>, Schiees- «. Sprengatoffw,, 1914, 33. 

SprengsToff, lfnj5fe)i, «. Mxfxit., 1914, 172. 

*« J. Chem., Met., and Min.'Soe. S. Afr., 1916, 409. 
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that experiments were made ^ ('nnada with enlarged lead blocks 
‘about twice as long as those used normally, and tluit results were 
considered better in every way than those obtained with the ordinary 
lead block, as indication of the practical utility of the explosive under 
examination. • 

A. von Huberth i"* describes an apparatus for measuring the brisance 
of an unconfined explosive charge. The explosive is fixed to the under 
side of a heavy steel plate which can be* rai.sed vertically between two 
gifides. The motion of the jdate is registered on a revolving drum. 

J. A. Campbell stales that explosives containing notable arnoui)^ 
of aluminium, which have high tem|)crature8 of explo.simi, give abnor¬ 
mally high lead block results, probably owing to I.Ih! erosion of the 
lead by the hot gases. 

W. Nernst,'®® in a thooreti<'.al elucidation of the cause of oscillations 
observed with membrane manometers in determination of specific 
heats of gases by the explosion method, deduces a final equation which 
includes the eases of all measuring instruments provided with oscillating 
indicators in so far as it is a question of the relation of a reading to 
the true value of the magnitude. Slow j>ressurp-ri.sc curves which 
show oscillations do so first at half the pressure rise or later. The case 
of pre.ssure rise and its registration was discussed also in cotftit^tion 
with Wa.sting explosives, the brisant and relatively slow tyjws of which 
give characteristic curv'es. 

J. J. Thomson has applied the property po.ssessed by tourmaline 
crystals of developing opposite electrifications at the two ends when sub¬ 
jected to compression along the axis, to the measurement of explosion 
pressures wKere the time during which the pressure exists is very small. 
The degree of electrification is proportional to the pressure applied. 
The method adopted is to electrify two parallel plates by means of a 
crystal under pressure and to shoot electrons in a vacuum tube between 
the plates. By this means it has been found that the maximum pres¬ 
sure developed fti explosions of pure oxvgen and hydrogen is attained 
in 1/16000 sec. 

An account is givep of experiments carried out with mercury 
fulminate, picric acid, dynamite, cheddite, etc., at temj)eratures as 
lowas—130° C. These lead to the following conclusions : (1) the>sensi- 
bility of explosives to the action of mercury fulminate dimintshes 
considerably at low temperatures, (2) the velocity of propagation of th» 
wave x>f explosion varies \^th the amount below the freezing point, 
(3) the force of the explosion is not diminished by hard freezing,*provid- 
ing the (fetonator preserves its strength and ftssiires complete explosion 

*** Z. get. Schiett- u. Sprengttoffvj., 1015, 281. • 

J. Chem.t Met.f and Min. 8oe. 8. Afr., 1016, 66. 

“• Chtm. Zentr., 1916, I., 868. k * 

*** XUetrician, 1919, 463. Ini. Military Digetl, 1918, 648. 
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of the charge, and (4) at the fieezii^g point of carbon dioxide the 
influence of cold U much diminished. Reasons for these phenomena* 
are put folward. 

C. Herlin gives an account of tests of explosives carried out in 
Sweden. 'JVrrit and Sternlcrrit ignite and burn without explosion 
when placed on a strongly burning fire in a sheet-iron enclosure. Flame 
from a fuse docs not ignite them. Dynamites ordinarily used in Sweden, 
e.g., extra dynamite, express dynamite, and patent dynamite, do not 
pass this, test. A new sensitiveness test is described in which spheres 
oi explosive weighing 50-100 grins, are allowed to fall upon an iton 
plate. By this test partially thawed blasting gelatin is less sensitive 
than frozen material and frozen gel.atin dynamite is loss sensitive than 
frozen blasting gelatin. Soft exidosivc could not be exploded at the 
heights used. Frozen blasting gelatin is less sensitive to initiation 
by a detonator than unfrozen. 

■ C. Herlin gives results of measurements of the velocities of deto¬ 
nation of several explosives in iron tubes («) open at both ends, (6) 
closed at one end, (c) closed at both ends. The use of a tube closed 
at both ends is recommended for an international method for comparing 
velocities of detonation. From these results deductions are made as 
to tke*usefulness of tamping in boreholes. 

A. Aubert and S. A. (4. N.auckholl patent the use of poroKs sub¬ 
stances in blasting explosives in order to provide permanent air spaces 
whereby high velocity of detonation is maintained. 

R. Forg,'*® in a paper on the “ Measurement of the detonation velocity 
of modern explosives,” gives tables and graphs showing the variation 
of velocity (1) with change in the diameter of the cartridge, the density 
being kept constant, and (2) with variation in density, the diameter 
being kept constant. The velocity increases with increase in the dia¬ 
meter of the cartridge and with increase in density; in some cases 
a maximum was reached followed by a considerable fall. The explosives 
investigated were picric acid, T.N.T., ammonal I, asiimonal II, and 
guncotton. The brisance and cfliciency of an explosive cannot be 
deduced from the detonation velocity alope. The results obtained 
by Kast are given for comparison. The results of D’Autriche for 
varia^on in velocity with cubic density are given for Cheddit 60 bis, 
dynSmite, and T.N.T. 

* As the result of investigations on the D’Autriche test, H. Kast 
concludes .that the use of a single length of detonating fuse oif the 
lead base is preferable to that of two separate parallel tubes, the detona- 

Z. gta! SchiAa- «. Spnngatnffw., 1914, 390. 

Z. gee. Sehiesa- u. Sprengstoffw., 1914, 236. 

Eng. Pat. 1283, 1915 j J., 1915, 1118. 

Z. gea. Scl^eaa- u. Sprengstoffui., 1916, 37. 

Z. gej. Srhieaa- «. Sprengstoffw., 1919, 120. 
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tion waves proceeding in opposite directions from* one extremity of 
the base to the other. Results are tabulated of detonation velocity 
tests by an improved Siemens spark chronograph, of T.N.T.*detonating 
fuses of Belgian and ticrman origin. In D'Antriche testa, sharp 
curvature of fuse must be avoWed. A detonator for connecting fuse 
to explosive Is only necessary when the latter is of low density and is 
lying free or is weakly tamped. No delay of transmission occurs at 
the fuse ends connected ■with the exj)lo.sive. The D’Antriche method 
crib never give very accurate residts. Detonation velocities are given 
of T.N.T., trinitroanisol, amatol, and ammonal. , 

The theory of detonation is developed mathematically by H. Becker, 
and from the equations deduced the following values are calmdated 
(which are of the same order as the values experimentally determined). 
For a detonation teinix'raturc of 200 ( 1 ° ('. in the case of nitroglvcerin 
a detonation |)ressure !)2,r)(X) atmos|)heri's is set up, and the detonation 
proceeds through the mass with a velocity of 72.30 metres |)er see. ; 
for 25(X)° f'. the corresj)onding ligures are 110.5(K) atmos|)heres and 71K30 
metres per sec. For mercury fulminate, for detonation temiHu-atures 
of 2000°, 2.500°, and 3(XX)° ()., the detonation velocities calculated are 
3690, 4120, and 4.510 metres per sec., the jiressures being .56,KK), 
70,400, and 84,5(X) atmospheres. These fig\ires are of the sanTe Girder 
as th(? values determined experimentally. The detonation tem])eratiire 
of mercury fulminate has been over-estimated. 

M. Tr iiitz in the (murso of a ])aper on the velocity of chemical 
reactions, contributes a discussion of the velocity of detonation of 
explosives. The duration of a chemical ])roce.ss, l.c.. of the molecular 
l»roce.ss whicli constitutes it, must be at least of the order of magnitude 
of the oscillation time. It is delincd by heat of activation ami ecpials 
Itr'^ to lO"*^ sec. In a column of a solid explosive 7 km. long initiated 
at qne end, the series of 7 X 10"'^ molecules will therefore react in lO"*'* 
sec., i.e., the velocity of propagation is about 10 km. jier sec., a value 
confirmed by practical measurement. I'he velocity of the vx|>losion 
wave depends therefore on the heat of activation. That it advances 
more slowly in the case oi gases in spite of the higher ignition temjicra- 
ture can only be explained on the ground that the radiation emitted 
from the place of ignition meets the other molecules under very small 
spatial angles. 

Aj3cording to C. Herlin,*^® frozen fresh extra dynamite jiropiagattS 
better than the soft,freshly jrrepared exjdosive and jiropagation from 
frozen to soft is much better than the reverse. Similar relations hold 
for older explosive where propiagation f^oifi soft to frozen fails even 
when cartridges touch. Properties of agridynamite, iow freezing 

Z. Ehktrochem., 1917, 23, M ; J., 1919, 879a.. 

>»• Z. anorg. Chan., 1919, 103.NlS4. 

*’• Z. jftt. SehiMj- u. Sprengttoffw., 1914, 403. 
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tenitc, and Hteinberrite arc described.The best position for initiating 
cartridges in boreholes is discussed. Difficulty of propagation of* 
detonation" along branches of detonating fuses when the coupled portions 
are so arranged as to require a sharp change in direction of the explo¬ 
sion wave is pointed out. No apprsciable difference of detonation 
velocity was observed in the two halves of a cartridge 20 cm. long, 
in the middle of which the detonator was placed lengthwise. 

A. Stettbacher describes variations of exjjlosive power with the 
method of initiation and shape of the explosive charge. The results 
obtained by means of primers and by cumulUtive initiation, t.e., *by 
the meeting of two explosion waves, are discussed. The higher the 
detonation velocity of the initiating material as compared with that 
of the explosive to be fired, the more efficient is this latter method of 
firing. Short-circuits may occur if this difference is too small, and 
the method tlien fails. Suggestions for arrangement of the fuse arc 
made. 

The ajjplication of C'ordeau Bickford fuse or “ Cordcau Detonant ” 
in blasting is described by H. Souder.’’'" Trials have shown that this 
fuse is safe and instantaneous and that it increases the efficiency of an 
explosive charge. The correct methods of joining sej)arate portions 
of filsc* to each other and to tlie detonator, and of connecting shot 
holes for simultaneous firing, are, described and illustrated. Photo¬ 
graphs and description of a blast by the Cornwall Ore Bank Co. are 
given. 

Charges of insensitive dynamite 40 in. in length were successfully 
detonated by inserting extra detonators without fuses at 5 in. intervals. 
In a 30 ft. charge a- sharp explosion and great explosivh force were 
obtained with electric detonators when one was placed 5 ft. from the 
top, one in the centre, and one 5 ft. from the bottom. 

B. Maccullough gives a simple method for calculating the quantities 

of explosive required in blasting. The quantity of explosive in use ^ 
in any circumstance is given by Q — cc®, where Q = quantity of 
explosive, « = a constant (0'3-0-15 for black powder and 0-06-0-09 
for dynamite and other nitroglycerin comp<^unds), and v — length of 
the line of least resistance in feet. The material thrown out by a blast 
is conical in shape and is represented by V = l-05fe’ where V = volume 
in cJbic feet, and h vertical height. For all practical purposes the 
height is* equal to the depth of borehole when the angle of inclination 
is less than 46”. * 

* Propulsive Explosives. 

The events of the past "five years have, as already stated', greatly 
curtailed the, amount of information published regarding developments 

Z. gca. Schieas- u. Spraigatofjw., 1915, 16. 

Trans. Amer. lifet. Min. Eng.^ 1914, 2547. 

J. Chtm.t Met., and Jl/tn. Soc, S. i4/r., 1914, 417. 

J. ITMtern Soc. Eng., 1916, N6. 
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in propellant explosives of the piilitary class. Most of the information 
given has partaken rather of the nature of academic dmuissions regard- 
ing the nature of erosion, the phenomena of muzzle flashes, etc. No 
new explosive substance has been introdueed, the various Powers 
stilt employing, in the mainf either powders of the nitroglycerin- 
nitrocellulose ty])e or pure nitrocellulose powders. 

The blockade by the Allies forced tlie (Vntral l*owers to seek material 
other than cotton for the manufacture ef nitrocellulose. .\u improved 
ift-ocess for the |)reparation of relatively pure eellulose from wood hail 
been introduc.ed in Noi\vay, and a further development whii*h rendered 
it possible to produce this cellulose in a form e.xtremely suitable for 
nitration rendered the use of this material possible for the manufacture 
of nitrocellulose. (.Vllulose produced in this wav was first used by 
the Central Powers as •a surgical wadding for liehl dressing stations, 
but on investigation it was found that purification could be carried 
to such a degree that it was quite suitable for use as a raw material 
in the manufacture of explosives. It is satisfactory to record that 
in the early days of the war the suitability of this material had been 
fully investigated in this country and that we were prepared to make 
use of it should the nece.ssity arise. 

At the outbreak of war cordite and cordite M I). were th? i^irvice 
propftlsivcs in use in this country, and in the manufacture of these 
explosives acetone was used as the gelatinising agent. Only a small 
projiortion of our requirements of this solvent could be jiroduced in 
this country and the great bulk of it had to be imported from abroad. 
This was exceedingly undesirable in times of war and steps had to be 
taken to develop an alternative method for the manufacture of a suitable 
propulsive powder. 

The Research Deiiartment, Woolwich, |)ut forward a suggested 
cojnposition in which the insoluble guncotton used in cordite and 
cordite M.D. was rejilaced by nitrocellulose soluble in ether-alcohol. 
Such a composition eould be gelatinised by means of ether-alc,ohol, 
and this solvent could be prodiua'd in this country in jiractmally 
unlimited quantities. J^pssrs. (.'urtis’s & Harvey carried out the initial' 
manufacturing trials with this new composition and these were suffi¬ 
ciently promising to warrant the submission of the proposal‘to the 
manufacturers of propulsive explosives throughout the countryT On 
more extended trials, however, certain difficulties of ma*nufactun! 
presented themselves. It*was found, for example, that the pressed 
cords tended to cofiere during the drying operations. A good deal 
of exudfction of nitroglycerin occurred ajid* the dried powder was apt 
to contain air bubbles. Owing to the selection by Nobels Explosives 
Company of a special grade of nitrocotton prepared within narrow 
limits of nitrogen content and a luodificalion of the process of drying, 
these difficulties were overcome to such an extent that manufacture 
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on the large scale could be undertaken This new cordite was knowi^ 
aa cordite R.D.B. and its composition is as follows: Nitrogly¬ 
cerin 42%',• nitrocellulose (containing 12-12-2% N) 62%, mineral' 
jelly 6%. Cordite R.D.B. was designed to give the same ballistics as 
cordite M.D. and its behaviour dnringHho war showed it to be in no 
way inferior to cordite M.D. in this resiiect. Its adoption by the 
British Government was therefore amply justified by the results obtained 
in its use. 

With the enormous increase in the quantity of explosives manufrfb- 
tured in this country by the use of a volatile solvent, the recovery of 
such solvents became of greatly increased economical importance. 

The plant originally erected at the Royal Gunpowder Factory, 
Waltham Abbey, for the application of the bisulphite process for the 
recovery of acetone was found sufficient to deal with the increased 
quantities to be handled, and when the Royal Naval Cordite Factory 
was erected at Holton Heath this process was adopted and a plant on 
lines very similar to that in use at Waltham Abbey was installed. In 
some of the private factories acetone was recovered in various forms 
of plant by absorption in water and recovery by distillation, but this 
])toces8 has usually given lower yields than the bisulphite process. 

With‘the introduction of cordite R.D.B. the bisulphite process was, 
of course, no longer applicable and a great deal of experimental'work 
was undertaken to select a suitable absorbent. For a time sulphuric 
acid gave fairly satisfactory results, but the use of such a corrosive 
liquid for this purpose led to, serious practical difficulties. The dis¬ 
covery by A. Daniel and J. H. Brcgeat of the affinity of hjrdroxylated 
hydrocarbons such as cresol for ether, and the absorptive power of 
these substances for alcohol finally solved this problem. The cresol 
method of recovery was applied in connection with the manufacture 
of cordite R.D.B. at Gretna, H.M. Factory, Pembrey, and at Ard^r 
Factory, with exceedingly satisfactory results, the recovery of about , 
50% of the total solvent used being quite a normal* figure. 

In ’connection with this question of economy in solvent u.scd,. it -is 
of interest to record an attack upon this pro}>lem from another point 
of view. Solutions of nitrocellulose in ether-alcohol are of high viscos¬ 
ity, birt it was known that different nitrocelluloses, though of the 
same* nitrogen content, produced different degrees of viscosity at 
iftiiform concentration, and it was thought that it might be possible 
to select conditions of manufacture which would resjilt in the production 
of a cellulose ^having a low viscosity figure and therefore consuming 
less solvent in manufacture',' Iqut suitable for the production of cordite 
R.D.B. in otjier respects. 

An investigation having this object in view was therefore undertaken 

f 
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by the department of tlie Sligistry of Munitions under the Director 
of Propellant Supplies, the Uesearch Department,. Woolwich, and 
Messrs. Nobel’s E.\p!osivc.s (.’o. I.tiL, lu collaboration. •>'rhc details 
of this work have not yet been made jiublie, but it may be stated that 
the object in view was .satisfac'iorily attained. It was definitely estab¬ 
lished that the viscosities of the. nitrocelluloses are related to those 
of the raw cotton from which they are madi', and these aeain are deiien- 
dent on the treatment to which the cotton is subjected. It has been 
jicssible, in the light of this information, to devise a scheme for the 
pilrification of cotton t-ellulo.se so that, on nitration, a nitrocellulose 
of low viscosity is obtained. The introduction of this modified process 
has resulted in very considerable economy in the solvent used in the 
production of cordite !{.]).B., and has materially a.s.sistcd in facilitating 
the control of this manufacture. 

The problem of the production of a nitroglycerin-nitrocellulose jiowder 
without the aid of a volatile solvent was first solved by the invention 
in this country of balli.stite. .Since then, however, this tvpe of propel¬ 
lant has receiv'cd more attention on the Continent than in (Jreat Britain. 
'I’he study of this class of propellant has now been resumed in this 
country, and our knowledge regarding the tcchniipieof its manufacture 
in a fully stabilised condition so considerably advanced \hiit its 
obviwus advantages should render its adojition in the future a matter 
of high probability. 

In this connection Messrs. Nobel's Explosivi-s Co. Ltd. )nit forward 
proposals for the manufacture of a new explosive under the name 
Ardeer Cordite. This exjilosive is the outcome of many years’ research 
on the priticiples underlying the stabilisation and gelatinisation of 
explosives of the nitric ester class and marks a departure from exjilo- 
sives of the. cordite type in that no volatile gclatiniser is emjiloyed in 
its manufacture and the requisite stability is obtained by entirely new 
means. The non-explo.sive ingredients are mixed with the nitroglycerin 
which is then -added to the wet nitrocotton, according to the process 
discovered by C. O. Lundholm and J. Sayers.After the exedss of 
water has been exjiressed the resulting paste is rolled on hot rolls, when 
gelatinisation gradually takes jilace as the water is evaporated. A 
second rolling operation conqdetes the gelatinisation and th* rolled 
sheet may either be cut into flake form or it may be pres.sed Tn the 
warm condition in jacketed cylinders into any form that may Ite desircdl. 
Tills process possesses marly advantages over the methods employed 
in the manufacture of cordite, and the resulting explosive posifesses the 
further advantage over cordite of greatly iiicrea.sed stability. 

A variation of the ordinary type of nitroglycerin-nitrocellulose pro- 

F. L. Nathan, W. Rintoul, and F. Baker, Eng. Pats. 49tp anij 4941,1913 j 
J-t 1914, 712. Arms and Exploaiva, Oct., 1929, 127. 
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pellants has been suggested by the P^iwerite Explosives Company,*®' 
who propose tlie introduetion of 2% of calcium picrate. 

A powddr of the ballistite type containing an addition of 5-7% 
phenanthrene has been protected by G. Spica.*"“ The characteristic 
of Spica’s powder is a considerably enhanced stability over the ordinary 
ballistite type made without a modcrant. 

While powders of the nitroglyceriii tyjic have hitherto been used 
by the British Government for arms of all calibre and for certain guns 
by the contincmtal jiowers, the continental practice has been chiefly, 
and the American jiractice entirely,,in favour of Vhe adoption of powdfcrs 
of the j)ure nitrocellulose class. The high degree of erosion i)roduced 
by nitroglycerin y)owders and their liability to develoj) abnormal pres¬ 
sures have been recognised as serious drawbacks, but their high energy 
content, their great chemical stability, their freedom from hygroscopic 
tendencies, and their regular ballistics have been strong ))oint3 in their 
favour, particularly when naval reepiirements are to be met. 

The most important cause of erosion is undoubtedly the tem]>erature 
of the gasemus products of combustion of any powder, and it is in this 
direction, namely, the lower temperature of thc! products of combustion, 
that ^the su])eriority of nitrocelbdose powders lies. This suiieriority, 
espcciafly in small arms, has led to the adoption by the Briti.sh 
Government of nitrocellulose powder for the 0-303 Lee Enfield 
rifle. 

Thc dovclo])ment in nitrocellulose powders during the war period 
has mostly been in the direction of evolving a satisfactory progressive 
type of powder for small arms, with the object of obtaining a better 
velocity for standard pressures than can bo obtained frOm thc non- 
progressive ty{)c. As an example of the jn-ogress in this direction the 
du Pont Powder No. 16 may be cited. This is a tubular nitrocellulose 
powder stabilised with diphenylamine and surface-moderated with 
dinitrotolucne. It differs from the ]>rc-war (.ferman explosives' of 
this nature in being prei)ared from nitrocelhdoses ])o»,sessing a much 
higher nitrogen content and by a clearness of thc colloid, the moderating 
agent being also different. Thc method of surface-moderation employed 
in the case of the du Pont powders is the subject of a series of patents.'®® 
For aif account of the develo)>ment of this class of powder the excellent 
work of Major Townsend Whelan in The American Rifle *®* should 
He consulted. 

A method of obtaining progressive combustion without the'aid 
of a non-volatile surface-moderating agent has’been devised.'*® It 
« , 

Eng. Pat. 10505, 19W; J., 1916, 656. 
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consists in Jthe partial drying «f nitrocelhiloso grains wliich have been 
gelatinised by a solvent in the ordinary way until a e<?rtain progressive 
density has been obtained. Tlie grain is then submitted tb a steeping 
process in a medium which removes the residual volatile solvent. It 
has always been considered a*necessity in the manufacture of nitro¬ 
cellulose jiowder gelatinised by means of an ether-alcohol mi.xture that 
for effee.tive gelatinisation the nitroeotton should be free from water; 
for this reason it has been the custom tontove dry the nitroeotton before 
incorporation or to dehydrate it by means of alcohol. D. S. Kondratieff 
and B. Edelhertz claim to be able to effect gelatinisation of a nitro¬ 
cellulose containing as much as 2i> .30% of water. 

The possibility of the production of a nitrocellulose powder without 
the aid of a volatile .solvent lias received attention, but in this instance 
the problem is much more difficult than in the case of the corresponding 
nitroglycerin-nitrocellulose class. The difficulties in manufacturing a 
pres.sed jiowder of this type are obvious, while the amount of non¬ 
volatile gelatinising agent that has to be used to effect gelatinisation 
so lowers the energy content of the [lowdcr as to make it unsuitable 
for ballistic pur[)oses (). Claessen has patented a nitrocellulose 
powder which is made by gelatinising approximately 70 parts of nitro¬ 
cellulose with 30 parts of nitro-derivatives of benzene, toluene, or 
jiheiitil at high jiressures and with the aid of warm rolls. 

W. Macnab and B. J. Elurscheim have developed a propulsive 
explosixe consisting essentially of either tctryl or tetranitraniline, 
which together with other ingredients, are caused to cohere by the 
addition of a non-explosive colloidal substance such as rubber or gelatin. 

With regard to the general (jue.stion of the stabilisation of nitrocellu¬ 
lose ])owders, dijihenylamine still appears to be the most suitable 
substance. In this connection an interesting observation of Bradley '** 
is that at a stage when the powder has reached active decomposition, 
diphenylamine has become nitrated chiefly to the tetra- and hexanitro 
stage. Consequently it is not possible to fix definitely the limit to 
which diphenylamine will conserve the life of the powder. 

The possibility of redyeing muzzle flash has repeatedly engaged the 
attention of explosives technologists, but it cannot as yet be stated 
definitely what circumstances or combination of circumstances* favour 
its production. Some authorities attribute it to the after-combustion 
of^ases at high temperature, while others associate it with the ejcctifti 
of unconsumed grains. Most efforts have been directed towards the 
employment of cooting agents, as, for instance, in the older patent of 
R. Sohimann,'®* who introduced lithiujn*salts with this object. J. 
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Delpech shows that by the additiontof vaseline or heavy petroleum 
oil to Poiidre B Ihe flame produced in the 76 mm., 105 mm., 120 mm., 
and 150 mm. guns is entirely extinguished, while, by modifying the 
quickness and load, normal ballistics were obtained. Substances such 
as carbon, naphthalene, cellulose, etc.,‘were tried, but did not prove 
so successful. 

Gunjmivder. 

Very little has ajipeared during the period under review to indicate 
what changes have taken place either in the r-omjiosition or methpd 
of manufacture of black powder. With regard to variation in com¬ 
position, two patents as.signcd by F. Sparre to the du Pont Co. have 
appeared. In the first of these,the ordinary method of coating 
by means of graphite is replaced by the use of about 0-2% of a pul¬ 
verised metallic substance containing aluminium, the ignition of the 
powder being thereby improved and the rate, of glazing increased. 
In the second of these patents,’*® a substitute black powder is made 
employing water-soluble substances like suljihides or polysulphidcs of 
alkaline-earths instead of the sulphur, the charcoal being replaced, if 
so desired, by a water-soluble sulphonate. Claims are made to in- 
creasAd'safety in manufacture while at the same time retaining the 
merit of cheapness. 

Two patents '*'' have been taken out by the du Pont Company which 
deal with processes and machines for the granulation of black powder. 
The methods arc broadly a combination of two principles involving 
the forming of a pasty mass into plugs by forced sieving and the subse¬ 
quent drying and formation into spherical grains by rolling pn a sloping 
heated surface until thoroughly dry; the apparatus thus provides a 
continuous method for the production of finished grains starting with 
the milled material. 

Sjmling Powders. 

Wjth regard to sjiorting powders, nothing in the way»of development 
in composition or method of manufacture has been published during 
the period of war. Apparently manufacturers are still content, to 
employ the old procedure. An extremely interesting historical account 
of tlje development of this class of powder appeared in a series of 
articles yi Arms and, Explosives during the year 1917. 

* With regard to the question of testing the pressures developed in 
gun barrels by means of lead crushers, the long and arduous work which 
gave rise to the Field pressure table of 1913 has been brought to a 
fitting climax by the work* carried out on behalf of Messrs. Efey Bros. 

»•* Comptca rend., 1919, 169, 637 ; J., 1919, 878a. 
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, by Mr. H. "W. R. Mason. While the Field ])roKsure table of 1913 
gives values for all j)ressures in true j)ro[)ortion, aotual absolute values 
were unknown. The factor for transforming the arbitrary value into 
true value has now been determined and we know that what was 
represented as a pressure of i tons on the Field table of 1913 is an 
absolute pressure of 2-55 tons. The work of Mason has standardised 
the table up to ])ressures of 10 tons, thus allowing of its application 
even to automati<! pistols. Previous to Mason’s work the idea was 
pnevalent that in certaip respects lead crushers gave anonialo\is results ; 
with the discovery of the spontaneous annealing of lead, these anonuiHes 
have been explained, so that lead crushers may now be staiulardised 
by the falling weight nu'thod. The true values for pressure ilcM'ived 
from decrements appear in the Klcy Standard Table of Pressures for 
1918. 

Initiating Explosives 

From the time of the introduction of dynamite until about four years 
before the^war, mercury fulminate was practically the only ex})loaive 
used as an initiator of detonation. During the ])eriod immediately 
preceding the war various ])roposals were put forward accofdy)g to 
which a portion of the fulminate <ihargo of tlie detonator was re[)laced 
by another explosive, sucdi as T.N.T., tetranitraniline, or tetryl. Such 
detonators have come to be known as com|)ositc detonators and the 
types whii’h arc most largely used are fulminate-tetryl anj fulminate- 
T.N.T. detonators. In both these ty])ps mercury fulminate is still 
retained a^ the primary initiating agent. 

About the year 1910 the Germans introduced lead aside as a substi¬ 
tute for mercury fulminate and predicted a great fviture for this new 
explo.sive. At least one firm equipped a large plant tor tlui production 
of.lead azide detonators on a commercial scale. Considerable quantities 
of these were produced, but in the spring and summer of 1914 doubt 
began to be thrown on the keeping properties of the azide, wi^i the 
result that its progress as a substitute for fulminate received a severe 
check. The great demand that arose in 1916 lor high explosive shell 
created a demand for a satisfactory detonator for these shells, and 
although loth to do so, the British Government were forced to ^dopt 
a mercuiy fulminate detonator.. The other belligerents useij mercury 
fuljninate as their primary initiating agent for high explosive shell, 
and in addition the Germans also used lead azide to sorqj extent. 
Mercury fulminate still holds its position as the most important initiat¬ 
ing explosive, and the developments whicli took place during the war 
were concerned more with the design of detonators for particular 
purposes than with the introduction of new detonating ejcplosives. 

V 

and ^xploaivta, 1918, 5 and 26. 
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Till! one olijpction to tlio imp, of incnlury fulminate ia the fact that 
on tlie ab8oi;iition of a certain amount of moiature ita ignition becomes 
difficult, and miafirea occur. 

C. Clacssen proposes to ]>rotoct the charge of fulminate from mois¬ 
ture by covering it with a readily |)enetrablc cap tipped by a stable 
detonating composition. 

M. W. Quiggic and G. E. ]?ailcy ]iro])ose the u.se of layers of nitro- 
cotton treated with cani|)hor, which must bo burned through befor,c 
the detonators become ignited. 

Iiittle, if anything, appears to have hoeu done of late years to improve 
the method of manufacture of fulminate or to efVcc.t economies of 
material. The nature of the by-products obtained in the [irocesa is 
reviewed at length by A. Ijanghana in a series of articles."’" The 
author describes a de|X)sit found in the condensing pijiea of a fulminate 
plant. This is described as a double salt of mereurous nitrate and 
mercuric nitrate. Unlike othei’ deposits which have been found in 
pijie connections from time to time, this com[)Ound is, of cour.se, not 
explosive. 

A comprehensive survey of work done on mercury fulminate, chiefly 
from an analytical point of view, has been given by G. S. Heaven.’”® 
According to the author, small crystals are more sensitive than ^arge. 
ones to friction tests under certain conditions, though he observes that 
large crystals are more sensitive to impact. 

W. R. Hodgkiuson, commenting on the above articles,®”® suggests 
that since nitrous acid ia necessary to the, formation of fulminate its 
action on alcohol may be ex|)rc3sed by the eipuition ; 

CHa (:h=-n 

CHa + N,Oa j 0 + 2fl,0 

I 1 I 

Oil G - N 

. on 

and th£^t this “ fulminic ” acid immediately si^iarates out as insoluble 
fulminate. 

Various fulminates of other metals have been reported on from time 
to time, but so far none of them is likyly to replace the mercury com- 
piAind. 'Ac only fulminates which have been prepared by the inter¬ 
action of nitric acid with the metal and then wit^ alcohol are those 
of mercury and silver. 'The method of preparing anhydrous sodium 
fulminate by the action of ^o^iuin amalgam on mercury fulmihate in 
« 

«• Ft. Pat. 472640, 1914. , U.S. Pat 1088488. 

Z. gea. SchieM- «. Sprcngittfffw., 1018, 345, 389, 406; 1919, 300, 318, 
334, 350, 306; boo J., 1019, 442a. «• J., 19^8, 143t. J., 1918, 
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• presence <if 9ry iiiethyl or ethyl alcohol has la'cn cxtciulcil by L. Wohler 
and F. Martinto the fulioinates of cadinimii. thalhom jiiul copper, 
the jjropertics of which are described. Cadiiiium fulminate, t'd(('jN())j, 
is soluble in the alcohols and^w.itcr, its solution in the latter heiiif; 
decomijosed by carbon dioxide witli the liberation of tlie readily poly¬ 
merisable fulniinic acid. Its heat of decomposition is 170 calorics 
per gram and its high calorilic. value, together with its high density, 
indicated that this salt would possess a powerful lirisance. This was 
atrtually observed. In ats simsitiveness to temi'cr.itnre rise an<l shock 
it apjiroxiinates to mereury fulminate. Thallium fulmircite, TIt'ffO, 
gives 22.3 cah'iics per gram on dccomjiosition. It is more sen.sitive 
to shock ami rise of tem[ierature than any other rulminati' known. 
C'njirons fulminate, Cu^'NO, is hydrolysahle with dilhiulty and may 
be prepared by the amalgam method under water. The tlricd svibstance 
has a grey colour with a greenish tinge. Tt has a calorilic value of .WS 
calories jicr gram and is as sensitive to heat as the mercury and cadmium 
salts, but less sensitive to shock. Its density is less than that of other 
fulminatesajf heavy metals, but its hrisauee approaches that of cadmium 
fulminate. 

The hygroscopic pro|ierties of pota.ssium chlorate in admi.xtjir® with 
mereyry fulminate have been studied by f!. B. Taylor and W. (!. ('ope.““* 
They show that the rate of absorjition of moi,store by detonators 
containing these compositions is very nearly proportional to the diflcr- 
enccs in ti'c vapour pre.ssurc.s between jnire water and o saturated 
solution of gxitausium chlorate at the temperatures concerned. Accord¬ 
ing to these authors fiilmin.ate-ehlorate compositions do not absorb 
atmosjiherie moisture at all between and 3,') 'I'., unless the air 

is at least 97% saturated, a condition only obtained in jiracticc under 
very bad storage conditions. 

As to the comiiarative eliieacy of straight fulminate and of fulminate 
chlorate mixturg, it has been [lointed out that, although the. detonation 
of fulminate mixture liberates 213 calories per gram-molecule as»com- 
pared with 116 in the case of straight fulminate, the brisance of the 
former is nevertheless ndt so great as that of jaiic fulminate and the 
addition of oxidising materials in amoujits calculated to secure complete 
combustion diminishes the velocity of detonation.a 

G. B. Taylor and W. C. Cope describe exiicriments with, mixtures 
of fulminate and various oxjfhalogen salts. With composite detonators 
containing T.N.T. oi'tetryl and a minimum charge of initiating^mixture, 
it was fpund that all the 10% and 20% piixturcs, with the possible 

• 

Ber., 1917. 60, 686; J.. 1917, 669. 

Met. and Chem. Eng., 1916, 16, 142 ; y/.. 1916, 944. 

A. Stettbacher, Z. ge4. Schiefts- u. SprengMojJw,, 1914, 341. 

U.3. Bureau Mines, T^ech, Paper 162, 1917; •/., 1918, 072a. 
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exception of that containing potassium iodatc, were moVc effective 
than pure fulminates. 

Nitrates of silver and lead also gave more efficient mixtures than 
those of alkalis and alkaline-earths. Various oxides, such as raangan- 
e.se dioxide, cupric and ferric oxide, gave compositions less efficient 
than pure fulminate. 

As a priming agent lead azide would have many advantages over 
mercury fulminate. That azide has not yet dls])laced fulminate is 
to be attributed to its occasional instability .under ap])arently safe 
conditions. Suggestions for its stabilisation arc therefore of interest. 
The Societe d’ Ktiides Chimiques pour ITndustrie propose to soak paper 
or other jiorous material in a solution of sodium azide and, after drying, 
to dip in a solution of lead ae,etate. It is clainnjd that the impregnated 
material may be cut with scissors without danger, jirovided a certain 
charge be not exc(-eded. It is generally assumed that the most import¬ 
ant, if not the only factor rendering lead azide so unstable, is the size 
of the crystals. Cry.stals 3 mm. in length have been known to explode 
when brushed with a feather.^““ 

In general, the azides require a much higher temperature to bring 
aboututheir detonation than do the fulminates. In his pamphlet^'’’ 

F. Martin gives the following as the ignition temperatures of viyious 
fulminates and azides as obtained by the apparatus of L. Wohler and 
0. Matter: Silver azide 297“, lead azide 327-5“, mercurous azide 281 “, 
cadmium azide 291“, cuprous azide 174“, silver fulminate 170“, mercury 
fulminate 186“, cadmium fulminate 210“, sodium fulminate 215“ C. 

Oomparative sensitiveness testa (juoted by Stcttbacher -'"I show lead 
azide to be much less sensitive than mercury fulminate to the shock 
of the fall hammer and of about the same sensitiveness as 80 ; 20 
fulminate-chlorate c.om])osition. 

That azide withstands high pressures without becoming “ dead 
])res.sed ” is well known. A. Stettbacher discussej the. effect of ' 
pressure on fulminate, fulminate-chlorate, and lead azide in detonators. 
When the pressures have been increased from 200 kilos, per square 
centimetre to 2000 kilos, the lead plates begiff to show bad serrations- 
both with pure fulminate and with 80 :20 composition. At 5000 kilos, 
pure fi'.lminate becomes dead pressed, while chlorate composition mis¬ 
fires or gircs weak plates, the falling off becoming even more marked 
at 10,000 kilos. On the other hand, with increased pressure l»ad 
azide improves rather than otherwise. * 

The azides of cobalt, nipkel, manganese, and calcium ha\c been 

C 

Eng. Pat.* 130166 , J., 1919, 742 a. «” Sci. Amer. Suppl., Sopt. 28,1918. 

“ U^er^ Azide und Fulminate,'* published by A. Koch, Darmstadt, 1913. 

“3 Z, pea. Schiess- w, Spreng^^w., 1907, 2, 204. Ibid., 1914, 383. 

Loc. cil., p. 392. 

* •• 



nirLostvRS. 


669 


• jireiiarcd by L. Wohler and F.’Martin by the action of an othereal 
.solution of hydrazoic acid on the susjH'iulod carbonate or^basic azide. 
Attempts to prepare pure ferric and chromic azides were not successful. 
Both nickel and cobalt azides, which were obtained in the pure state, 
arc particularly sensitive to friction, and the greatest caution must 
be exercised in handling them Zinc and manganese azides are Uith 
hygro8(!Oiuc and readily hydrolysable. 

, New methods for prc])aring azides have been patented by W. U. 
Hodgkinson.-*^ In the first of these the azide is [irepared by 
diazotising hydrazine sulphate in a solution maintained at as wtak 
an acidity as jMJssible. In the second of these patents, silver azide, 
which can be advantageously prepared according to the method <lcs- 
cribed in the first patent, is washed with a solution of brine, whereby 
double decomposition into “ insoluble silver chloride and soluble 
sodium azide takes place." 

(!. (.'laessen has proposed to use simultaneously mercury fulminate 
and lead azide in compound detonators, the fulminate or its chlorate 
mixture being superposed above the azide, the main charge being 
tetryl or T.N.T. It is claimed that such a charge would be wholly 
insensitive to moisture. In a later jiatent,-" the iiivento'', replaces 
the fulminate by black powder, guncotton, smokeless powder, pu',rates, 
or percldorates, the, idea being that these substances would act as 
flame transmitters and ensure the detonation of the azide. 

On toe other hand, L. Wohler -*’’ uses lead azidi- as a priming for 
fulminate, claiming a greatly increased detonating efTcc.t thereby. 
He also asserts that fulminate, mixed with one-third its weight of azide, 
does not become “ dead pressed." Mi.xtures of azide with diazobenzene 
nitrate or nitrogen sulphide are also claimed. W'. Uunge'*** mi.xes 
70 to 95 parts of lead azide with from .TO to 5 parts of T.N.T. W. 11. 
Buell ^** projioses a mixture of a suitable detonating azide and a nitrati'd 
body such as jiitrocellulose as a priming charge in rim lire cartridges, 
a salt such as potassium carbonate, barium nitrate, or jiot^ssium 
nitrate being added. 

Other alternatives tt mercury fulminate besides lead azide are the 
diazo-perohlorates and lead styphnate, the salt of trinitroresorcinol, 
both projiosed by E. R. von Herz.'■**'* The diazo-perchlorates.possess 
the same high initiating jiower as lead azide, but unfortuvately they 
show the same defect, in that explosion may occur without any appar- 

*“ Ber., lOlV 50, 692 ; J., 1917, 669. ’ 

< **• Eng. PaU. 128014 and 129152 ; J„ 1919, C04a, 608a. 

•** Eng. Pat. 13086, 1913; Fr. Pat 459979; J., 1913, 1171. 

«** Eng. Pat. 16456, 1913; J., 1914, 845. 

U.S. Pat. 1128394; eco J., 1915, 378. 

U.S. Pat. 1168746; J., 1916, 32*. 

**’ Eng. Pat. 21082, 1914; U.S. Pat.' 1106343; J., 1914, 944. 

' •** Eng. Pok 17961, 1314; Qer. Pat. 286902 ; J., 1915, 1169. 
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cntly adequate cause. An instance is on record of a quantity of m- 
nitrodia2ob(!n7,cnd perchlorate detonating wliile being (arefully ])oured 
from a watclTglass on to a sheet of glazed paper with a fall of leas than 
I inch, fjcad styphnate, on the other hand, is too low in initiating 
))Ower to be used in this connection. ‘ 

An interesting suggestion for the preparation of compounds of the 
diazo-class is that of K. Howies,-'* who obtains such substances as 
dinitrophenol diazo-nitrate by ‘reducing picric acid to picramic acid 
with hydrogen sulphide and diazotising the product, thus : , 

C„ir,(OtI)(NOs)-*C„Hj(()ll)(N02)./NH2)-^C„H2(OH)(NO,).,N;N.NOa. 

(’. F. von (tirsewald claims that hcxamcthylenctrijx'roxidc-diamino 
may be used as a prime explosive in 'I’.N.T. detonators. 1 grm. of 
T.N.T. in a No. 8 detonator can be fired by 'O-OS-O-l grm. of this 
substance with or without the aid of a reinforcing cap. 

Sprengstoff A.-U. Carbonit have taken out jiatents for 2.‘1.6.2'.'1'.6'- 
hexanitrodiphenyl and liexanitrodiplienyl sulphide, both of which 
can be used iii detonators. The former is obtained by the action of 
copper on chlorotrinitrobenzcne in boiling toluene. 

Trinitrophenylmethylnitramine, or tetryl, is still to be regarded 
as the Vnfist suitable substance for the secondary charge in composite 
detonators. There is but little recent comment on it in the literattiri', 
the most interesting paper being probably one by A. Stettbacher 
on the tetryl “ detonators ” obtained by pressing the substance at 
5000-6000 kilos, per sq. cm. These charges have specific gravity 1-78- 
1-80, and their weight varies from 10 to 50 grms., though with large 
charges it may even be exjiressed in kilograms. 

Hexanitrodiphcnylaminc has been described as only slightly inferior 
to tetryl,**® but its preparation from diphenylamine in*ono operation 
appears to be a dangerous iirocess. The properties of its various saltg 
have been studied by H. Kast and A. Langhans.*** 

Tetranitraniline is described by Lt. Bradley, U.S. Nifvy,*** as the 
slrongekt explosive compound known. Its brisance is 1-5 times that 
of T.N.T. and it is more sensitive to shock. ^The Verona Chemical 
Company *** describe it as being less sensitive than tetryl or picric 
acid nnd» as giving a better lead block test. They propose its use 
instead V)f tetryl in compressed detonators. 

H'xanitrbethane is free from the objections offered to tetranitro- 

»“ Eng. Bat. 125600; J.. 1019, 44.3a. Ger. Pkt. 274.522. 

«“ Gcr. Pat. 269820 and Eng. Pat. 18333, 1914; J., 1916, 985. Enj^ Pat. 
18364, 1913; Fr. Pat. 460571 ; V.. i914. 44. 

*’* Z. gea. Schieaa- u. Sprengabtjfw., 1919, 6; J., 1919, 879a. 
ibid., 1910, kO. 

«* ibid., 1918, 1; J., 1919, 9274. 
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, inethain: o£ being liquid and volatile, ami it is )>roi)osed ns a main 
charge for detonators alone or mixed with T.N.'l'.-''' Aeeording to 
W. Will,'^“ however, hexanitroethane i.s unstable at sliglft.ly elevated 
temperaturea. 

J. B. Semple -'“'■* sugge.sts a silving of fulminate in an improved tetryl 
detonator by superjjosing silver acctylidc to initiate the fulminate. 
Silver acetylidc is described at length by Stcttbaeher.-““ The com]>lex 
products obtained by passing ueetylenc into neutral or acid silver 
lii.trate solution appear more promising than the simple acetylidc, 
AgjCj, obtained from an alkaline .lolution. They arc more sensitive 
to heat than azides and show four times the initiating power of mercury 
fulminate. 

F. L. Florens describes some readily explosive doid)le eomjiounds of 
copper acetylidc and cuprous suljdiite, obtained by jiassing acetylene 
through a solution of eo])j)er sulphate and sodium bisulphite, but 
apparently no technical ai>plieation is suggested. 

Tctranitro])entaprythritol, ('(0H.2NO3)i, appears in the ])atent litera¬ 
ture as a filling for detonation fuses, either alone or mixed with T.N.T.®** 

Objection has been taken to fulminate-chlorate compositions being 
used in caps owing to the fact that halogen introduces rust in gun 
■ barrels. Thus O. Mertens suggests the use of a composition of 
mercury fulminate, barium nitrate, a basic substance such as carbonate 
or diphcnylamine, with sulphide and phosphide of antimony. In an 
article to the like effect Uteseher states the cause of the rust to be 
the potassium chlorate and suggests such alternatives as barium nitrate, 
antimony sulphide, and the chromates of lead and mercury. 

P. Medinger attributes the rust to the action of mercuric chloride 
formed by the interaction of mercuric fulminate and iKitassium chloride. 
Potassium bronlatc has been proposed as an alternative to chlorate.*®* 
The inventor claims a higher detonating force for a 70 : 30 bromato 
mixture than for an 80 : 20 chlorate one. On the other hand, numerous 
misfires which ‘occurred with ])rimers containing jiotassium chlorate 
have been attributed by H. 0. Pritham *** of the Frapkford Arsenal 
to the presence of potassium bromate. 

E. Herz *“ describes the preparation and properties of the double 

• 
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nitrate and hypophosphite of lead,' Pb(N 03 ) 2 ,Pb(Jfar 02 ) 2 . It is 
recommended preferably for use in percussion fuses as being both 
sensitive and stable and giving a very hot flame. 

Nitrogen sulphide, N 4 S 4 , is an important ingredient in cap composi¬ 
tions. C. Clacssen propo.ses its admixture with potassium chlorate 
or barium nitrate. The Rheinisebe Westfiilische Sprengstofl A.-G. 
have a similar patent. The Deutsche Waffon- und Munitionsfabriken 
of Carlsrube have patented a 'priming cap containing red phosphorus, 
A suitable varnish is painted on the covering fo^J to separate the phog- 
))h(frus from the mixture of chlorhtc and antimony sulphide which 
make up the charge. 

A number of papers have a]>peared in recent years on the analysis of 
cap and detonator compositions. M. S. Losanitsch determines 
mercury in fulminate by decomposing the latter with free acid and 
electrolysing. G. S. Heaven -*''* finds the fulminate value with thio¬ 
sulphate, a process which he discusses at length. The solution con¬ 
taining the mercury compounds is boiled with ferrous sulphate. Mer¬ 
cury is precipitated and weighed as sulphide, and the rcducei,! chlorate 
obtained by titration with silver nitrate and ammonium thiocyanate. 
J*. Nicplurdot and J. Roudet '■**** determine free mercury in fulminate 
by dissolving the fulminate in ammonium thiosulphate. , 

M. Maripicyrol and 1’. Loriette sejiarate cap composition ingre¬ 
dients with solvents. Nitro-comiiounds arc removed by ether, chlor.ates 
and nitrates, by water, and fulminate by potassium cyanide. The 
residue, jiresumably lead nitride, is boiled with acetic acid and any 
bydrazoic acid liberated distilled into silver nitrate and determined 
gravimetrically as silver azide. 

A. Langbans gives as a characteristic reaction of mercury fulmin¬ 
ate the. violet colour obtained by successively .treating it with phenyl- 
hydrazine and dilute sulphuric acid. Langhans -** has .also shown 
that when mercury fulminate is heated with hypohalogynitcs or halo- 
genatQs and hydrochloric acid, a blue oil is obtained, apparently the 
halogen-nitrosomethane, e.g., CHjBr.NO. The same author gives 
the results of experiments on the quantitative fietermination of fulmin¬ 
ate. The methods include the decomposition of mercury fulminate 
with Ijydrocliloric acid and estimation of the hydroxylamine with 

various standard solutions. 

% 
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The Band teat for detonators, originally proposed by W. O. Snelling 
in 1910, has been investigated by G. Storm and W. C. Cope.“** 
The method, whieh consists in the measurement of the, quantity of 
coarse sand pulverised by the detonation, has not yet been adopted 
in this country, though it is apparently accepted in America. G. B. 
Taylor and W. G. Cope have shown that the quantity of sand crushed 
boars no relation to the priming efficiencies of various compositions, 
but that if detonators loaded with the syimc composition arc considered, 
it is an accurato indox of tlioir relative eflieieneies. 

* In a series of artielfs by A. Layghans the author describes Gie 
a])pearance and marking of the lead plates, and contrasts them with 
tho.se obtained on brass. 

Acknowledgment is made of the valuable assistance rendered by 
various members of the Technical Staff of Messrs. Nobel’s Kxplosives 
Co. in the preparation of this section of the report. 

U.s. Bnreau of Minpft, Tech. VZrt; 1910. 1132. 
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<• 

By C. a. MfrcHKLL, M.A., 

Analijtiail and Consuhinij Chemist, London. 

In writing a report on the progress of analytical chemistry (luring the 
past year it has been necessary to take into consideration the fact that 
certain branches of the subject are dealt with at some length in the 
Annual Reports of the Chemical Society. To prevent overlapping, 
therefore, the rule adopted for abstracts in the Journals of the two 
Societies has been followed hen;, and prominence has accorrljngly been 
given to those subjects which are primarily of industrial importance. 

A fijrtjicr difficulty has been that some of these technical analytical 
processes are more suitobly discus.scd under special group headings, 
so that there was again a possibility of the duplication of the material. 
Where this seemcid probable, the plan adopted in consultation with 
the writers of those reports has been to deal with matters of general 
analytical interest in this report, leaving those of more specialised 
interest to be discussed under the respective group headings^ In other 
cases, where analytical matter has not been included to any great extent 
in a sectional report, it has been treated more fully in this report. 

With regard to the arrangement of this report, an outHne is first given 
of some of the principal forms of apparatus devised during the yerw, 
and of the application of various physical methods, and the other 
methqds are then dealt with in the order adopted in the Journal. 

Apparatus and Physical MpraoDS. 

A useful portable cubic-foot standard for gas is described in an official 
publicj-lion of the U.S. Bureau of Standards. ^ It consists essentially 
of a cylincjrical metal bell which can be moved up or down in an annular 
space in a tank containing oil to act as a scpl for the gas. The inner¬ 
most cylinder of the tank is closed at the top, and means are provided 
for regulating the height to which the bell can rise in the tanlf. The 
apparatus, which is made ol aluminium, may be calibrated to deliver 
any desired quantity of air or gas. ^ 

For determining the density of gases a pycnometer has beea devised 

» M. H. Stillman, Techni Paper No. 114, 1919; J., 1919, 790a. 
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^ without taps.* ** It consists of,a cylindrical veasel with tapering ends, 
each of which has a capillary o])ening closed by clips and rubber fit¬ 
tings secured by screws. The vessel is filled with clean dry mercury, 
the gas drawn into it from a gasholder, and the density calculated by 
means of the formula, * 




/ P ~P+ iV 

V‘v7 Ji+otxmit''’’ 


where g represents the weight of the jiycnomcter -f gas ; p reitrescnts 
the weight of the pyeflometer -f air ; I the temperature at the time of 
filling ; and t' the temj)eraturc at the time of weighing ; s is the density 
of the air in the vessel at t; and d the relative density of the gas (air— 

Since Chardonnet artificial silk absorbs moisture rapidly, with alU-ra- 
tion in the length of its fibre, it is a suitable material for hygroscojiic 
measurements, and it has been adopted for this jmrpose in a device 
for measuring small quantities of moisture in gascs.“ 

In order to obviate the action of organic liquids on tin; lubricants 
used with glass taps, an ajrparatus without stopcocks has been con¬ 
structed lor the estimation of vapour densities.* Two capillary tubes 
arc fused to the top of one of the barometer tubes, and are then bent 
downwards and have their lower ends dipping into mercury teservoirs. 
ThO liquid is drawn into the barometer tube by raising and lowering 
the mercury reservoir. The dillercnce between the levels in the two 
barometer tubes is measured, the 7nercury trough then lowered, and 
the dilTerence in levels again measured, this process being repeated 
until concordant results are obtained at the dillenmt levels. A com- 
])act a])pai‘atus is descriljed * which is suitable for the automatic estima¬ 
tion of small amounts of oxygen in gases, and for testing the air in mines 
and benzol dis^llation works for combustible, gases. The method used is 
based on the contraction of volume which takes place during the combus¬ 
tion of oxygen or other impurity by means of an intermittently-heated 
electric wire. • The apparatus, which is provided with an automatic 
electric contact and means for cooling the gas and measuring the con¬ 
traction in volume, is capable of detecting from 0-1% of oxygen. 

A process of preferential combustion of carbon monoxide to carbon 
dioxide in the presence of a catalyst compo.sed of a mixture of.iron and 
chromic oxides with a small quantity of ccria and thoria is* carried 
out in an instrument designed for the estimation of carbon monoyidc 
in hydrogen.* Between'* 200° and 300° C. the catalyst oxidises tho 

* K, Kling and L. Suchowiak, Melan, 1917,1, 37 ; Chrrn. ZerUr., 1919, 90, [IV.], 

437 ; J., 1919, 879a. • 

“ A. T. Crockatt and B. B. Forster, J., 1919, O-lT. ^ 

** A. Morton, J., 1919, 263t. / 

* H. 6. Greenwood and A. T. S. Zealley, J., 1919, 87t. ’ 

* £. K. Bideal and H. S. Taylor, Analyat, 1019, 44, 89; J., 1919, 252a. 
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carbon monoxide, but not the hydrogen. The carbon dioxide leav¬ 
ing the oxidatioi) chamber is absorbed 'by standard calcium hydroxide 
solution, and the amount of carbon monoxide is estimated from the 
electrical conductivity of the solution considered in connection with 
the velocity of the gas, and the strength ,and rate of flow of the solution. 

Another apparatus ’’ for estimating carbon monoxide in mixtures of 
gases is a modification of that devised by Winmill and Graham.® A 
measured volume of the gas, after removal of carbon dioxide, is passed 
over iodine jicntoxide heated to between 90“ and li)0“ C., the carbon 
dioxide formed in the oxidation is absorbed in,potassium iodide solu¬ 
tion, and the liberated iodine titrated. For use in “ safety ” pits the 
difficulty of heating the iodine pentoxide is obviated by the use of a 
vacuum-jacketed flask containing oil of high boiling [loint, whilst for 
“ naked light ” pits the iodine tube is heated by means of electricity 
in an air bath. 

A new form of helical absorption vessel is recommended for the effi¬ 
cient absorption of carbon dioxide by potassium hydroxide.® The 
gas is forced through the opening in the interior of two concentric 
chambers, and then slowly bubbles through a spiral formed in the 
annular space between the cylinders. 

In anoi^hcr apparatus intended for the absorption of carbon dioxide 
or other gases by means of solid substances, the e.s,sential feature, is a 
])ump the cylinder of which between the extreme positions of the piston 
is of definite volume. Either end of this cylinder may be put in com¬ 
munication, 'as desired, with the gas supply, the absorption vessel, a 
manometer, and the outer air.’^® 

A still-head for use as a scrubber in the distillation of ammonia con¬ 
sists of a bulb with a side tube connected with the condenser, and a lower 
tube, connected at one end with the flask, and terminating at its other 
end in a perforated bulb within the larger bulb. The water first con¬ 
densed surrounds the perforated bulb, and acts as a scrubber for tile 
subsequent vapours.*' , 

The* principle adopted in an apparatus for measuring the volume of 
gas produced in a chemical reaction is to bring the gas to constant 
volume and temperature in a special form of tforette, the lower end of 
which is connected with a water manometer. By measuring the 
pressuue the correct volume is then obtained with an error not exceed¬ 
ing 0-l%.l** 

A simple form of apparatus for estimating oxygen in the upjftr 

' 3. I. firaham, J., 1019, IOt. 

• J. Chem. Soe., 1914, 105, 1.996; J., 1914, 944. 

0 .T. Friedrichs, Z. angew. Chem.'! 1919, 32, 129 ; J., 1919, 443a. 

!? H. Straohe wid K. Kling, Ger. Pat. 308005; J., 1919, 30a. 

»* B. S. Davisson, J. Ind. Eng. Chem., 1919,11, 465 i J., 1019, 443a.„ 

>• P. Nioolardot and M. H. Ro^rt, Chim. et Ind,, 1919, 2,641 j J., 1919, 861a. 
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atmosphere is also based upoij pressure measurements by means of a 
barometer tube and micrometer screw. The air is • deoxidised with 
phosphorus, and the difference in ])res8ure before and aftei* deoxidation 
is compared with tliat of normal air.*^* 

The use of a small electroli'Aio generator is recommended as a sub¬ 
stitute for Kipp’s apparatus for the production of small quantities of 
hydrogen in the laboratory. Distilled water is decomposed in a small 
glass cell consisting of a filter flask with a glass tube pas.sing through 
the cork, the anode being a strip of sheet lead, and the cathode a piece 
oi foil thin enough to’ be inserted, tightly between the cork and Jthc 
neck of the flask. By reversing the current oxygen containing ozone 
is obtained.** 

The use of the hydrometer for determining the density of liquids 
gives at best only an approximately correct result. Tlu! instrument 
may be rendered more sensitive without uiululy decreasing the diameter 
of the stem, by introducing a tube of smaller diameter oj)en at each end 
so that it passes through the stem and the weightol bulb, thus enabling 
the liquid to rise within the tube to the level of the liquid in whicdi the 
hydrometer is immersed.*® 

An important series of papers was published in the Journal on 
refractometry, and its application to certain special braVches of 
technical analysis. In the first of these papers J. 0. Phili))*" gives 
an outline of the principles underlying refractometry and of their 
adaptation to the various types of instruments. In the second paper 
F. Stanlev points out the defects in certain older instruments, and 
shows how they have been remedied in improved types of British 
refractometers. The optical defect which prevents liquids of higher 
refractive index than 1-52 being examined has been remedied by con¬ 
structing the. Tjrism of flint gla.ss of suitable density. To eliminate 
drawbacks caused by the swinging of the whole instrument the mirror 
has been lengthened and placed in a position to illuminate the whole 
of the scale. An account of the methods of testing each of the parts 
of the instrument is given by F. Twyman and F. Simeon,*" and 'of the 
special applications of the method in the sugar industry,’" in the 
estimation of proteins in antitoxin sera,"® and for testing chlorhydrin 
in the course of manufacture."* In the latter case it is shown that the 
percentage of chlorhydrin in an aqueous distillate|l may be ’accur¬ 
ately estimated from the refractive index of that distillate. .A 
special application of refriSctometry to technical purposes is its use in 

t 

F. ,liV. Aston, Chem. Soc. Trans., 119, IIB, 4^2; J., 1919, 535a. 
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determining the composition of gases in, e.g., the recovery plant of 
nitrocellulose wqrks, testing the efliciency of ventilation' in mines, 
etc.®^ The Miethod adopted in a form of apparatus for this purpose is 
to cause two rays from a common soun^c of light to interfere after 
jiassing respectively through a tube confaining the gas under examina¬ 
tion and another tube containing a standanl gas. The dis|)laeement 
in the position of the observed interference fringes when hoth tubes 
contain the standard gas is (iroportional to the difference between 
the refractive indices of the two gases. , 

'I'he refractometcr may also be used for the Accurate estimation of 
alcohol in mixtures of alcohol amf water, hut it is essential that the 
alcoholic strength should not ex< eed since Is-tween .50 and 100% 

the same refrai^tive indices are obtained at two jioints on the curve.'^’ 
A novel form of 8 pectro|)hotonieter has beeij described,-' the aper¬ 
ture of which is composed of four seclor-slia])ed openings, arranged 
diagonally about the optiial axis, with the re.sult that there is corri'ct 
utilisation of all parts of the circular beam of light, whatever ellectivc 
size the aperture may be. This increases the accuracy of ultra-violet 
ray absorption spectroscojiy. , 

Mention may also be made of a photometer of general ap))licability, 
which* is» particularly suitable for such purposes as the determination 
of the. absorptive power of solids and liquids, examination of the, ))ro- 
jierties of luminescent surfaces, |)hotochenucal measurements, and 
measurements of the intensity of light.'"’ 

The adaptation of X-ray photography to the identification of sub¬ 
stances in a mixture is a new instance of the ap))lication of physical 
methods in analytical chemistry. A beam of monochromatic. X-rays 
is transmitted through a glass tube containing the finely ])owdered 
substance, and the tli ITrac.tion patterns ])hotogra|)hcd. In the ease of 
mixtures, each constituent produces jiatterns distinguisiiable from those 
produced by the others.-" 


• FtTEL AND (lA.S. 

The discordant results obtained by dilTerent analysts in estimating 
the ash in coal and coke have been .attributed to variations in the method 
of powdering the 8am])le, especially when this has b(!en done in an iron 
mortar."’ Experiments have showm, liowever, that no ai)pTeciahle 
ertor is caused by pounding the coke in an iron mortar, and the error 

e * 

” M. Pouchon, Chim. e» Ind., 1919, 2, 1647 , J.. 1919, 661a. 
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S. J. bewis, CAem. Soc. Trans., 1919, 115, 312 ; ./., 1919, SISa. 
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must rather be attributed to ^^lriation.s in tlie inctliods of sampling 
the material in bulk.“ A rapid method of estimating the ash in coal 
or coke without risk of losing volatile salts is to ignite’the substance in 
a current of oxygen at about 6(K)° t'. The estimation may be com¬ 
bined with a determination of the total carbon.-’ 

A special form of bomb provided with a removable, fusion cup, with 
a cover which is held in jiosition by a screw caj), has been devised for 
determining sulphur in coal by oxidation with .sodium peroxide. The 
combustion is complete within half if minute. The method is also 
applicable to the estinnition of sulphur in pyrites and in rubber, and of 
halogens in organic compounds.” ‘The Kjeldahl method is commendy 
used for the determination of nitrogen in coal and coke, but it has been 
shown that, as usually applied, it gives results which vary with condi¬ 
tions and are invari.ibly lower than thosi! obtained by the Dumas 
method or Simmerbaoh and Sommer’s modification of that method.” 
A modification of the Kjeldahl method in which the oxidation was 
effected at a low temperature and a correction api)lied for the loss of 
nitrogen gave the same results as Dumas’ metluxl.” 

The theory of probability has been applied to the estimation of the 
probable errors in the analysis of coal, and it has been calculated that 
on a 5 lb. gross sam])le the probable limits of error in sanyiljng aro 
0-2%, for ash 04%, for moisture and for heating value 0-7.')%.” 

'l^e presence of bases such as iisruline and amines causes difficulties 
in the estimation of ammonia in the aqueous products of the distilla¬ 
tion of shales, lignites, anrl coals. To obviate this a modification of 
the hypochlorite or hypobromite method, with a special form of ajipara- 
tus, has been devised.’■* A convenient and accurate method of deter¬ 
mining the total sulphur in coal gas is describeil. A measured (juantity 
of the gas is burned in Drehschmidt’s aiiparatus, and the products of 
the combustioTi aspirated through two flasks respectively containing 
equivalent quantities of iodine and thiosulphate, solutions, and the 
excess of thiosulphate left after the combustion is titrated with standard 
iodine solution.” , 

Attention may also be directed to an experimental study of the 
iricthod of determining*benzol in coal gas by freezing.” 

For the determination of tar vapour in producer gas a filter tube of 

« A. E. Findley, J., 1919, 93t. 

w W. Erhsrd, Chem.-Zeit., 1919, 43, 422 ; J., 1919, 014a. , 

S. W. Parr, J. Ind Etig, Chem., 1919, 11, 230 ; J., 1919, 242a. 
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special construction has been devised. It is packed with cotton wool 
and asbestos and, suspended in ice water.®’ 

f 

Mineral Oils, etc. 

The mercuri.sation grade indicates the progress of the refining of 
petrols and lamp oils. It also affords a test of the presence of unsatu¬ 
rated constituents which combine with mercuric acetate. The oil 
is boiled beneath a reflux condenser with an alcoholic solution of mer¬ 
curic acetate and the unaltered hydrocarbons ..distilled in a current 
of hteam. The combined hydrocarbons are then liberated with acid 
and also distilled. 

A method of analysing petroleum spirit has been based on the 
determination of the critical temperature of solution in aniline of the 
sample before and after removal of aromatic hydrocarbons by nitra¬ 
tion, and washing with sulphuric acid. From the results the amount 
of aromatic hydrocarbons can be calculated by means of a formula. 
The addition of benzene to a mixture of hydrocarbons free from aro¬ 
matic hydrocarbons depresses the critical temperature of solution in 
proportion to the amount added, the ratio being For toluene 

the ratio.is and for xylene l:l'2t.®* 

Results obtained by F. B. Thole •*" in regard to the determinaticip of 
aromatic hydrocarbons in petrol have been confirmed, and his method 
c.xtcnded to the calculation of the expansion which takes place on 
mixing aromatic hydrocarbons with petrol of definite sp. gr. A deter¬ 
mination of the amount by which the observed sp. gr. was less than that 
found by calculation showed that in the case of toluene and xvleno 
the expansion was jiractically the same, but w'aa double in the case of 
benzene. Graphs have been constructed from which the correct devia¬ 
tion due to expansion can be directly read.'*’ * 

The calorific value of petrol may be accurately determined by weigh¬ 
ing it in a sealed glass bulb, which is then ignited, togctl\er with a small 
weighed quantity of naphthalene, in a calorimetric bomb. The heat of 
ignition of the naphthalene bursts the glass bulb, and there is no loss 
of j)etroleum spirit.®® r 

A method of determining paraffin wax in mineral oils has been based 
on the fact that a hot solution of the oil in butanone (methylethyl ketone) 
yields a deposit of the pure wax on cooling. The precipitation is best 
carried out at about —15° C. from a solution in a mixture of butanone 

” A. Zschimmer, J, QaebdeucU., 1919, 62, 63; J., 1919, 243a. 

•> J. Tausz and H. Wolf, Z. anjetf. CAem., 1919, 32,317 ; J., 1919, 889a. 
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with l'3%of water. The testis applicable to the estimation of paraiiiu 
wax in candles.*® 

Holde’s method of determining asphalt (J., 1909, 831)'is not trust¬ 
worthy when the oil contains ])araflin wax. In such cases the wax 
must be separated from the as})halt, i)referably by treatment with.puri¬ 
fied petroleum spirit.** Asphalt separated in this way, with the aid of 
centrifuging, can be purified by repeated solution in benzene, and 
reprecipitation with petroleum spirit. ' Tlie results agree within about 
(^•2% of those obtained by Holde's method. 

• « 
Taii and Tak Pboduct.s. 

A comparative study of the. v.arious juethods of estimating phenol 
in tar oils has shown that the methods of .1. .f. Ko.x and M. F. Ilarker.** 
and of J. M. Weiss and 0. 11. Downs *’ arc the, best, the, former giving 
somewhat lower results than the latter, but having the advantage of 
speed. Removal of the water by drying over caleiiim chloride causes 
the results to be too high, whilst distillation without drying gives rather 
low results. Since no method is accurate within about 1% no exception 
need be taken to a modification of Fo.x ai\d llarker's method, in which 
the water is removed by distillation with benzol, and nyji^turc is 
excluded in the subsequent processes.*® 

K method has been worked out for estimal.ing benzene and toluene 
when mixed with petrol as a motor fuel.*® The aromatic hydrocarbons 
are r< moved by sulphonation with strong sulphuric, acid, and their 
amouiit is estimated by determining the specific gravity of the liquid 
before and after sulphonation. Since the specific gravity of a mixture 
of hydrocarbons is not the arithmetical mean of the specific gravities of 
its constituents it is necessary to apply a correction obtained by con¬ 
structing “ ddWation curves ” from the results given by experimental 
mixtures. 

The degree of purification of commercial benzol may be ascertained 
by the cryoscopio method. Pure benzene freezes at 5-48° C., qnd the 
cryoscopic constant for dilute solutions of toluene in benzene is 4-92. 
The percentage of beneene in a commercial sample may be calculated 
from the freezing point, f, of the liquid by the formula a:“90-51 -I- 
l'73l in the case of dry samples, and jc—90-68 +l-73f in th^case of 
wet samples. The method gives more trustworthy result!^ than other 
methods and has the ac^vantage that the presence of paraffin hj^ro- 
carbons having the same boiling point as benzene is indicated by the 


5. Schwarz, Mitt. k. Materiatpnif., 1918^ 36, 241 ; J., 1919, 4.53a. 
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depression in the freezing point.''" In Arder to bring the freezing point 
of a mixture to 0 ° so as to be within the region in which the 

freezing point is proportional to the amount of benzene a known weight 
of pure benzene is added. From the weights of pure benzene and crude 
benzol and the .respective freezing points of the two liquids the per¬ 
centage of benzene in the original sample may be ealeidated.®* The 
same method has been used for determining the degree of purity of 
dimethylaniline/'" and for estimating the nitrobenzene in commercial 
nitrobonzols.'*" ^ , 

‘A. determination of the critical tcihperature of solution of a commercial 
sample of toluene, benzene, or xylene in about 90% acetic acid affords 
a means of estimating the amount of paraffin hydrocarbons present. 
The, .solvent is standardised upon tlic pure aromatic hydrocarbon. In 
the case of toluene the. presence of 1 % of pentane raises the critical 
temperature by 0’9° ('., whilst octane, raises it by 1-6° (!. Less than 
1 % of j)araffin hydrocarbons may therefore be estimated by this 
method in eonimereial toluene."'' 

Northall-Laurie's method"" of determining toluene in commercial 
toluols has been adapted to the determination of monochlorobenzene 
in crudq, chlorinated benzene."" The sample is distilled, the boiling 
])oint of the first and last tractions, obtained under specified conditions, 
is determined in special constant boiling-point flasks, and the com- 
jiosition of the sample is then found by reference to a graph con¬ 
structed froRi tlie results of determinations made on mixtures of known 
composition. 

Another method of analysing mi.xtures of benzene, chlorobenzene, 
and dichlorobenzenc is based upon similar principles to a method 
devised by Coiman."' The sample is distilled under uniform conditions 
so as to obtain three samples boiling respoctiyely up tfo 122° C., from 
122° to 142° C., and above 142° C. From the amounts of these frac¬ 
tions the percentages of benzene and chlorobenzene are obtained by the 
use ot a graph embodying the results givan by mixtures of known com- 
])osition, whilst the dichlorobenzene is found by difference. The 
weights of the constituents arc calculated front the specific gravities."" 

A comparative study of different methods of estimating thiophen in 
benzeitf has been made."" A modification* in which Deniges’ reagent 

« W. J. 'Jones, J. Soc. Dyers and Col, 1010, 35, 45 ; J., 1010, 216a. 
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(basic merjj-uric siiljihate solution) is shaken with the benzene gives 
good results, only the thiophen, and not tlie carbon bisulphide or other 
substances which accompany it, being precipitated. The precipitate 
is dried at 110'’-H5°C. and weighed. 'Prustworthy results are also 
obtained by the iLse of a moditied form of I’aolini ami Silbermaiin's 
reagent (basic mercuric acetate), which combines With thiophen to 
form an insoluble compound. S(’i(lIg('..lljO,),. The precipitate is 
washed with cold water, dried at liy“t\, and weighed. In testing 
eommercial benzols for thiophen by means of the indophenine reaction 
il is advisable to add* an o.vidising agent, prefeiably a drop of nitric, 
acid, to the sulphuric acid, since, as Bauer pomteil out, the T)lue 
coloration is not obtained when pure sulphurii' acid is used.'** 

Of the, various methods i)roj)f)Scd for the estimation of carbon bisul¬ 
phide in benzene, the change in the specilic gravity of the liipiid after 
removal of the carbon bisulphide enables about of that siibstanee 

to be estimated. O.xidatiori with bromine gives accurate results, 
but .a large excess of potassium hydroxide, and subse(piently of bromine, 
must be added, and sufficient time allowed for the oxidation. Titration 
of the xftnthate solution with standard copper sulphate solution is 
unsatisfactory mainly owing to the effect of the large excess of acetic 
acid. A gravimetric method has been based on the reactioA lietween 
collier suliihate and carbon bisulphide, cupric xanthatc being first 
formed and then decomposed into cuprous xanthatc, and dixanthogen, 
but the cuprous xanthatc is not obtained in a pure condition. I’rc- 
cipitaiion with phenylhydrazine is only useful as a ijualitative test.**- 
A simjile colorimetric method of estimating small quantities of aniline 
in aqueoul solution has been based on the formation of Runge’s Violet, 
by the action of sodium hydroxide and phenol, and comjiarison of the 
colour with th%t given by water containing definite amounts of aniline.®® 
For the .separation of-anthracene, carbazole, and phenanthrene from 
anthracene oil ” a scheme based on a treatment with naphtha has 
been devised. » The carbazole may be raiiidly estimated from a deter¬ 
mination of the nitrogen by a modification of Kjeldahl’s method,* which 
gives results in close agreement with those obtained by the nitrometer 
method.®'* * 

CoLoiJKixG Mattkrs ajjd Uvf.s. • 

A method of titrating p-aminoazobenzene has been deviseil in which 
the substance is dissolvejl in alcohol and the solution acidified iffith 
hydrochloric acid«and titrated with standard nitrite solution, iodide- 
starch paper being used as indicator.®'* 
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Acids, Alkalis, Salts. 

Nitrous and Sulphurous Acids. 

Tlic volumetric methods commonly employed for the estimation of 
nitrous acid and nitrites give inaccurate results. These errors are 
obviated in a method in which the nitrite solution is run into an excess 
of acidified standard jiermanganate solution, the excess of permangan¬ 
ate reduced with ferrous sulphate or other reducing agent, and thp 
excess of the latter titrated with permanganate.®® The presence of 
flulftides interferes with the oxidimhtric determination of nitrous acid, 
by causing the oxidation to follow a different course, with the formation 
of MnjOs instead of MnOj. This may be obviated by combining an 
iodomctric method with the oxidimctric method. An excess of standard 
permanganate solution is added in the presence of sulphuric acid, then 
alkali iodide, and the liberated iodine is titrated.*’ Attention has also 
been drawn to various sources of error in the iodomctric titration of 
sulphurous acid, such as oxidation by atmospheric oxygen, the effect 
of which is increased by the presence of sodium carbonate ajid hydroi- 
chlorio acid. To obtain accurate results it is essential that the sul¬ 
phurous iicid solution should be run into the iodine solution.*® 

Cyanides. 

It has bee;i pointed out ®® that Feld’s method of estimating cyanide 
in ammoniacal liquors gives low results if the liquid also contains 
free ammonia, and that the method of Colman and Yeomijn’® is un¬ 
trustworthy in the presence of thiosulphates owing to the lead thio¬ 
sulphate being decomposed during the distillation. These difficulties 
are obviated in a colorimetric method of estimation balbed on the con¬ 
version of ammonium cyanide into thiocyanate by treatment with 
ammonium polysulphide and colorimetric estimation of the thiocyanate 
as ferric thiocyanate.’* The method has been extended io as to include 
thiocarbonates, which are converted into thiocyanate by digestion 
with ammonium polysulphide at 75° C. withoqt affecting the cyanide, 
whilst the latter is converted into thiocyanate by digestion at 30°- 
35° C. ^4irithout affecting the thiocarbonatc.’® 

4 . 
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•» I. BeUucci, Oazr. Chim. Ilal., 1919, 49, 1., 209 ; J., 1919, 627a. 

•• 1. M. Kolthoff, Pharm. 1919, 88, 1366; J., 1919, 816a. * 

•• 55th Ann. Rep. on Alkali Works ; J., 1919, 716a. 

J., 1918, 322t. 

^ F, E. Spielmann and H. Wc^, J., 1919, 43t. 

’* F. E. Spielmann and H. t^ood, J., 1919, 369t. 
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Peroxides. 

• 

For the direct iodometrio estimation of hydrogen' peroxide a few 
drops of dilute ammonium molybdate solution are added, tfe a catalyst, 
after the addition of the potassium iodide and acid, and the liberated 
iodine immediately titrated.’®* 

lodometric methods of determining the active oxygen in sodium 
peroxide give low results, and the same remark applies to methods in 
which the peroxide is decomj)oscd with'water, and the. liberated hydro¬ 
gen peroxide titrated with permanganate solution. This is to be 
attributed to partial Jecompositioa of the hydrogen peroxide by^lie 
manganese sulphate formed during the titration. It may be obviated 
by adding the sodium ])eroxide to a solution containing sulphuric acid 
and boric acid, and then titrating the liberated hydrogen peroxide. 
The older method in which the oxygen is liberated from the peroxide by 
water in the presence of cobalt nitrate gives too high results, but by 
substituting copper sulphate for cobalt nitrate as catalyst the method 
is rendered trustworthy.’* 

• Lime. 

It has been shown that the tables ordinarily emjJoyed for estimating 
the amount of calcium oxide in milk of lime from the speeihe gravity 
are inaccurate. A table based on the results obtained by the use of a 
pycnometer has been constructed to replace those based on hydrometer 
determinations.’® , 

Ferrocyanides. 

The behaviour of various ferrocyanides towards chlorine and bromine 
has been studied, and it has been shown that nickel aad bismuth are 
precipitated quantitatively as ferrocyanides.” 

Metals and Ores. 

Iron and Steel. 

Several methods ha'fe been published in the course of the year for 
the complete analysis of various ores, alloys, etc., and some of these have 
included modifications which have increased the accuracy of th\ estima¬ 
tion of individual constituents, or have rendered the whole ijjrooess more 
rapid. For example, a.method of estimating magnetite in copper 
matte and slag hds been based on the fact that ferric iron v* the fresh 
matter and slags is present entirely in the form of magnetite, so that 

• 

’ « I. M. Kolthoff, Pharm. Weekblad, 1919, 66, 949 ; J.^1919, 676a. 

J. Milbauer, J. prakt. OAem., 1918, 1; J., 1919, 10a, /' 

G. Lenart, Z. ver. deuta. Zuckerind., 1919, 1; •/.» 1919, 633a. 

F. F. Werner, Z. anal. Chem., 1919? 58, 23; J., 1919, 461a, 
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the amount of magnetic oxide.may be calculated from a determination 
of the ferric iron.” 

The use of soda-asbestos as an absorbent for carbon dioxide in 
the estimation of carbon in steel has the advantage that it is capable 
of absorbing about 10% of its weight ef carbon dioxide while the gas 
is passing throilgh it at a rapid rate. A special form of absorption 
vessel has been devised for the purpose.’* 

The principle embodied in fl.n electrolytic method of determining 
carbon in steel is capable of application to other analytical proccssoo. 
Tljp carbon dioxide produced in thp combustion is absorbed by a sorti¬ 
tion of barium hydroxide, and the change in the electrolytic resistance 
of this solution after precipitation of barium carbonate affords a means 
of estimating the carbon with an error of less than 0-005%. A table 
has been constructed showing the jierccntagcs of carbon corresponding 
to the resistance and temperatures of barium hydroxide solutions of 
definite concentrations.** 

The conditions necessary for the rapid and accurate estimation of 
phosphorus as molybdate in steel containing vanadimn have been 
determined. Contrary to the general opinion, the addition of too great 
an excess of ferrous sulphate to dissolve the manganese dioxide precipi¬ 
tate aturt'rcduce vanadic acid to the hypovanadic condition causes the 
results to be too low. In the case of steel containing vanadium more 
free ammonia is required than with ordinary steels; at least 66 times 
the theoretical amount of MoO, is necessary to precipitate the phos¬ 
phorus, and* the precipitation must be made below 20° C. to prevent 
simultaneous precijiitation of vanadium.*’ In the usual methods of 
estimating phosphorus in steel, iron, etc., by the molybdate method 
the oxide MoQ, is sometimes also precipitated. This may be prevented 
by rendering the solution strongly acid with nitric acii^ before the pre¬ 
cipitation. The addition of an excess of the reagent and of ammonium 
nitrate causes the precipitation to be complete.*- A method has algo 
been devised for the direct estimation of phosphorus in iron and steel, 
without preliminary separation of arsenic.®* 

A process of selective oxidation with nitric acid has been used for 
the estimation of vanadium and chromium \n steel, the conditions 
being sv'ch that the vanadium is oxidised while the chromium remains 
unoxidfsed. The liquid is then titrated elcctrometrically by means 
« 

« 

” F. G. Hawley, Eng. and Min. J., 1919, 108, 808; J., 1919, 725a. ‘ * 

« ./., 19t8, 1237. ‘ 

w L. J. Rogers, Canadian Chem. J., 1919, 8, 122 ; J., 1919, 418a. 

"> J. R. Cain and L. G. M»xwe’ll,tJ. Ind. Eng. Ghem., 1919, 11, 852 j J., 1919, 
773 a. 

H J. Maitchell, Chem. Newa, 1919, 119, 212 j J., 1919, 906a. 

•« A. Travefa, Chim. el Ind., 1999, 2, 133 ; J., 1919, 256a. 

** N. D. Ridsdalo, Proe. Clevtland Inal. Eng., 1919, 165; J., 1919, 681a. 
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of the mclihotl mid ajiiwiratus .previmisly described,and a eorrci'tiou 
is applied for the unoxidised vanadium (about 1 %). • Both chromium 
and vanadium arc then oxidised together in another portion of the 
solution, the liquid titrated,and the amount of chromium obtained by 
difference.®* • 

Titanium. 

Titanium in iron ores may bn estimated by fusing the sample with 
sodium pero.xide, separating iron as sulphide, precipitating the titanium 
in the filtrate with “ cuiiferron " (amnumium salt of uitrosophenyl- 
hydro.xylamine), igniting the precipitate, and weighing the residue of 
TiO.^. Or the titanium in solution may be estimated eolorimetrically 
by means of hydrogen pero.xide."^ \ colorimetric method has also 
been used for the estimation of titanium in puzzuolanas. Titanium 
sulphate affords a suitable compound for the preparation of standard 
solutions, the amount of TiOj being determined by igniting the salt 
with successive quantities of ammonium carbonate and weighing the 
residue. The presence of ferric sulphate docs not interfere with the 
dolorimetric estimation.®* 

Rake Metals. 

A method of .separating platinum and iridium has been basbd'on the 
precipitation of the former as ammonium chloroplalinatc, leaving the 
ammonium chloroiridate in solution."® 

Zirconium. ' 

In a scheme for the analysis of zirconium ores the material is fused 
with sodium peroxide, the bulk of the silica separated, and the zircon¬ 
ium and titanium precipitated together from nearly rvgutral solution 
by means of ■sodium thiosuliihate. The precipitate is ignited and 
weighed, silica separated by treatment with sulphuric and hydro¬ 
fluoric acids, titanium estimated eolorimetrically, and the non-volatile 
residue (zirconla) deducted from the original weight.®" 

U ranium. 

The pre.sence of iron, aluminium, and vanadium, which are the im¬ 
purities of most common occurrence in carnotite, interferes with the 
separation of uranium. This may be obviated by adding an eicess of 

* * m 

1917, 1011. • ” J.f 1910, 966. 

G. L. Kelloy, J. A. Wiley, R. T. Bohn, and W. C. Wright, J. Ind. fcnj. Chem,, 
1919, 14, 632; J.. 1919. 683a. j 

V J. Waddell, Analyst, 1919, 44, 307 ; J.,*i9YQ, 776a. 

A. Cavazii, Annali Ckim. Appl., 1919, 12, 106 ; J., 1911X 680a. 

E. 1}. Archibald and J. W. Kern, Trans. Roy. Soc. Canada, J917-1918/11, 
7; J., 1919. 40a. * , 

^ A. Travers, Chim. el Ind.. 1919. 2. 385; J*, 1919, 421a. 
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ferric iron to the solution, precipitating the iron, vanadium, and most 
of the aluminium with sodium carbonate at about 90° C., and then pre¬ 
cipitating the uranium from the boiling filtrate by means of sodium 
hydroxide. After reprecipitation to separate the last traces of im¬ 
purities, the precipitate is ignited, and the residue weighed as uranium 
oxide, UjOs.*^ ' 

Fat.s, Oils, Waxes. 

Apart from dcsiCTiptions of the analytie^il characters of individual 
oils and fats, which are dealt with in the Report on the subject, there 
have not been many contributions to this branch of analytical chemistry. 
Among those of more general chemical interest the most important 
are those dealing with the determination of the acetyl value. Attention 
has been drawn to the fact that a slight hydrolysis may occur when the 
acetylated product is reiieatedly boiled with water, and that as a safe¬ 
guard the free acidity should be titrated in the cold before determining 
the saponification value of the acetylated oil.®^ The determination 
of the acetyl value either by the original method of Benedikt and 
Ulzer or by Lewkowitsch’s modifications involves several possible 
errors. In the case of fatty acids, mixed anhydrides may be formed, 
whic\ cfuse the results to be too high, or inner esters of hydroxy- 
fatty acids may be produced. In the case of neutral fats, reciprocal 
esterification with the acetic anhydride may occur, and it is difficult 
to distinguish between the different kinds of hydroxylated compounds. 
These drawbacks are obviated by converting the fats or fatty acids 
into methyl or ethyl esters, determining the acetyl values of these 
esters, and calculating the result into the corresponding values for the 
fatty acids or glycerides.®’ 

By using tatbon tetrachloride instead of glacial acetic acid as the 
solvent for the iodine chloride a solution much richer tftan the ordinary 
Wijs solution is obtained. From 30 minutes to 2 hours is required 
for the complete absorption of the halogen by fats, and the results agree 
with .those obtained by Hiibl’s method.** 

Glycerol. 

From a comparison of the recorded values for the sp. gr. of pure 
glycerol with those obtained with glycerol purified with special pre- 
cautid^s, the conclusion is drawn that the table of Gerlach ** is the most 
trustworthy for determining the amount of glycerol from the ^sp. 
gr. For estimating small quantities of waW in glycerin the boiling- 
point method affords the most accurate means, the presence of 1% 

»» C. E. SohoU, J. Ind. tn^ Chem., 1919,11,842; J., 1919, 778a'. 
li. Garcanot Boll. Chim. Farm.^ 1919, 58,121; J., 1919, 687a. 

A. Griin, Od- u. FeUind-., 1919,1,339, 364; J., 1920, 33a. 

»* E.‘ HUdt, Sev. Prod. Shim., 1918, 21, 264; J., 1919, 689jS 

»» J., 1886, 22el. 
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of water lowering the boiling point of pure glycerol from 290° C. to 
• 239° C.*® Other determinations of the specific gravity and refractive 
power of glycerin solutions have also given results in closjp agreement 
with Gerlach’s table.®’ 

LeiAthek, etc. 

Furfural may be used as a reagent in the analysis of tannins, since 
it combines with them to form compounds similar to those formed 
by the action of formaldehyde on tannin.®* The “ furfural precipita- 
t*pn value ” is obtained by separating the precipitate and determining 
its amount. The filtrate from the •precipitate gives a colour reaction 
with iron alum and sodium acetate, and the difference in the colorations 
obtained enables pyrogallol tannins to be detected in the presence of 
catechol tannins.*® An addition has been made to the Report of 
the American Leather ^Chemists’ Association, in which tlie methods 
for the estimation of the total, soluble, and insoluble ash in leather are 
discussed in the light of replies received concerning the main report. 
It is pointed out that the differences obtained in the determination of 
• the insoluble ash from the water-soluble substances must be attributed 
to variations in the reduction of the magnesium sulphate.'”’ 

Attention may also be directed to a scheme for the analysis of artificial 
■ leather and its substitutes, in which the various c-onstituents are separ- 
ate(finto groups by successive treatment with different solvents.’”® 

Organic Products, Medicinal Suiwtance.s, Essential Oils. 

Alkahiils. 

A rapid method of determining alkaloids is to liberate them by means 
of alkali from an acid aqueous solution, to mix the [vecipitate and 
solution into a soft paste with plaster of Paris, and to extract the alka¬ 
loids from this by means’of chloroform. The alkaloid is extracted from 
the chloroform solution with standard hydrochloric acid and the 
exceas of acid fitrated.’”® Faliercs’ method of precipitating alkaloids 
by means of cuprammoniuni solution involves the necessity of fre¬ 
quent filtration and reijtandardisation of the reagent. This may be 
obviated by using sufficient ammonia to keep the copper hydroxide 
in solution. Titration with the reagent is satisfactory in the “case of 

8* A Grun and T. Wirth, Z, angew. Chem., 1919, 32, 59 ; J., 1919,'*295a. <> 

» ‘H. Wolff, Z. angew. Chem., 1919, 32, 148 ; J., 1919, 470a. 

■“ J., 1918, 342a. ■» J 

88 R. LauSmann, Ledertechn. Sund., 1918, 10, 97 ; J., 1919, 379a, 

J.‘ 1917, 472a. , ^ . 

141 J , Amer. heaiher Chem. Absoc., 1919, 14, 443; J., 1919, 732a. 

i*« B. taufimann, Z. effenO. Chem., 1918, 24, 212, 239 ; J., 1019, 227a. 

18® Rapp. Apoih. Zeil., 1918, 33, 483: J., 1919, 330a. 

i»‘ J., 1899, 869. • 
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pure alkaloids, but cannot be used for tinctures, etc. At best, it is less 
sensitive than the iodeosinc method.*"'' 

Morphine ^nd its salts combine with diazonium compounds in alkaline 
solution to form characteristic dyes. Diazobenzcncsulphonic acid is 
a suitable reagent for the test, and is capable of detecting less than 1 
part in 10,000 of the alkaloid. The method is also applicable to the 
colorimetric estimation of morphine in presence of other alkaloids. 

A comparative study of the methods of e.stimating morphine has 
shown that the alkaloid may be completely extracted by a mixture 
of 2 parts of chloroform and 1 part of alcohol. Sjilphuric acid and acetic 
aciH interfere with the reactions of morphine, and should not be pre¬ 
sent, but hydrochloric and salicylic acids have no such influence.*"* 

A method is described for the application of this process to the estima¬ 
tion of morphine present as a simple salt in pills, powders, etc.,*"" 
but resinous constituents interfere with the separation of the alkaloid 
from opium. These are extracted togetluir with the morphine, then 
separated by means of salicylic acid, and the alkaloid purified by re¬ 
solution and extraction with the solvent.*"® > 

Experiments have shown that the solubility of morphine ii) ammonia 
solution is proportional to the concentration of hydroxyl ions in the 
liquid, (The amount of ammonia required for complete |)recipitation 
of morphine is 1-75 times the theoretical quantity, and in praetjee it 
is advisable to use twice the quantity and to apply an em|)irical correc¬ 
tion to the weight of morphine obtained by the official German I’harma- 
copceia method. Meconic acid, which is present in opium, docs not 
interfere with the estimation of the morphine.**® 

Borberine may be accurately estimated in an alcoholic, extract of 
Hydrastis canadensis by precipitation with Mayer’s reagent (mercuric 
chloride and''‘potassium iodide). The precipitate is extracted with 
ether in presence of sodium chloride, an excess of an Ithereal solution 
of picrolonic acid added to the extract, and the berbcrinc picrolonate 
washed with ether, dried at 110° C., and weighed. The^relatively small ' 
quantities of canadine and meconine present are negligible. For the 
separation of berberine and hydrastine Mayer’s reagent may be re¬ 
placed by an aqueous solution of potassium iodide, which precipitates 
berberine hydriodide.*** 

i« jj_ Hanz-Krause and R. Richter, Arch, Pharm,, 1917, 265, 607; J., 1019, 
737a. , . » 

*“• L. I^utenschlagor, Arch. Pharm., 1919, 267, 13; Jt, 1919, 438a. 

>•* A. Tingle, Amer. J. Pharm., 1918, 90, 689 ; J., 1919, 27a. 

■“ Iba., 788; J., 1919, 64ai Ibid., 851; J., 1919, IWa. 

*'® A. Heiduschka and M. Faul,* .drcA. Pharm., 1917, 266, 441, 482 ; J,, 1^19, 
737a. • » 

'** R. Wasicky and H. Joachimowitz, Arch. Pharm,, 1917, 255, 497 | J., 1919, 
737a. ' 
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Pyramidotie, Glucosidea. 

A delicate test for pyraniidone lias been based u()on its reaction 
with an acid solution of potassium ferricyanide and ferrio chloride to 
form Prussian blue. Under the same conditions antipyrin gives a 
blood-red coloration (or yellow, in the presence of hydrochloric acid), 
and the test is capable of detecting 0-01 part of ])yramidone in presence 
of 1 part of antipyrin. No colour reaction is given by phenacetin, 
acetanilide, acetylsalicylic acid, incthylacetanilide. or caffeine. The 
method has also been extended to the detection of various substances 
of vegetable origin (glueosides, etc.)._ many of whi<'h give the distinc.tive 
blue reaction.**- Substances containing oxidases or peroxidases give a 
violet coloration wlien treated with the reagent and |)yraniidone, and 
the colour is intensified by the ad<lition of liydrogen |>eroxide. On 
then adding «-naphthol a wme-ieil coloration is |>roduc.ed quite dis¬ 
tinct from that given by /?-na])hthol. .so that the rcai tion may be used 
to distinguish between the two naphthols.**® 

tiacchnrin. 

From a'comparative .study of the methods of deti'vinining saccharin 
the conclusion has been drawn tliat trustworthy results can only be 
obtained by the method of hydrolysis with dilute sulphuric ac id and 
by tPlie method of Richmond and Hdl (,/., 1918, 210i).‘'* 

Alcohol, Ether, etc. 

It is not i)os.sible to c.stimate a small amount of ether I'n alcohol by 
determining the sp gr. of the liquid, since although each l"„ of ether 
lowers the sp. gr. by ()-0007 the presence- of of water will 

mask the pre.sence of the ether. This dilficulty may obviated by 
concentrating tjie ether by distillation, dctci mining the sp. gr. of the 
alcohol before and after distillation, and calculating the amount of 
ether by means of a formula.**^ 

A method has been devised for the estimation of ethyl alcohol, 
aldehyde, and acetone in admixture, in which the aqueous ilistiflate is 
oxidised in the cold with chromic acid, the excess of the latter reduced 
with ferrous sulphate,* the liquid ilistilled into sodium hydroxide 
solution, and, the distillate redistilled with hydroxylamine hydrochlor¬ 
ide. The acetone, which is not oxidi.sed by the chromic aciu', reacts 
with the hydroxylamine to form a ketoxime, whilst an equivAlent quan¬ 
tity of hydrochloric acid iS liberated, and on titration affords a measure 
of the amount of 'acetone. A further portion of the original solution 

i 4 

Ij. P. J. Palet, Anal. Soc. Quini. Argentina'lBlR, 0, 151, 150 ; J., 1919,64a, 
66a. **’ Ibid., 250; ./., 1919, 55a.* 

O.oBeycr, Chem.-Zeit., 1919, 43, 537 ; J., 1919, 844a. 

U. E. Cox, Analyst, 1919, 44, 26; J., 1919, IITa* 



B02 EXPORTS OF THE PR0QEE8S OF EFPUED CHEMI8TRT. 

is treated with hydroxylamine hydrochloride, which reacts with the 
aldehyde and acetone, and the free acidity is again titrated. Alcohol 
and aldehyde arc oxidised together in a third portion and the amount 
of chromic acid corresponding to the aldehyde is deducted.*'** 

Chloroform. 

Free hydrochloric acid in chloroform may be detected by adding a 
trace of ;)-dimethylaminoazobepzene, which gives a violet-red coloration 
with acid samples. The test is very sensitive and is not given by carbdn 
dioxide or anhydrous formic or acetic acid in Chloroform solution.**^ 

**• K. Hoepner, Z. UnUrg. Nahr. Qenusem., 1917, 34, 453; J., 1919, 735a. 

**’ D. Vorlander, Bar. deuta. jtharm. Oea., 1918, 28, 385; J., 1919, .55a. 
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A. 

Aconapbthonc» 111. 

Acetaldehyde from acetylene, 168, 261, 

rm. 

oxidation of, 169, 606. 

Acotic acid, conversion into acetone, 
600. 

derivatives, manufacture of, 600. 
from acetylene, 108, 605. 

Acetone, determination of, 429. 

hVrnbach pi‘oc(‘8a of producin", 417. 
from acetylene, 505. 
from starch, sugar, maize, 441, 442. 
])roduction of, in C'anada, 441. 
recovery of,‘•fiDin explosives, 500. 
Acetylene, catalytic hydmtion of, 605. 
condensation to acetaldehyde, 201. 
]joi8onou8 action of, 155. 

Aciils, 140. 

analysis of waste, from nitro-cotton 
manufacture, 541. 
fatty, 289, 454. 
fatty, from linseed oil, ,305. 

Adhesives, 401, 402. 

Aeroplane fabrics, 

Agricultural chemistry, 365. 
h^rtiliik'rs, 305. 

Air, liquid, explosives from, ,550. 
Airshi}) fabrics, 341. 

Alcohol, density of mixtures of, with 
water, 407, 430, 
determination of, 429. 
deU'rmination of benzene in, 430. 
estimation of ether in, >591. 
estimation of, in spirituous liquors, 
406. I 

from starclfand sugar, 441. 
from various ,*^w materials, 443. 
oxidation of, 429. 

from waste sulphite liquors, 131, 418. 
Alcohols, 504, 541. 

Aldehyde, determination of, 429. 

stage in alcoholic fermentation, 427. 
Aldehydes, preparation of, 504. 

Aliphatic com]K)unds, commercial syn* 
thesis of simpler, 602. 

Alkali, electrolytic production of, 268. ' 
Alkalis, 149, 


, Alkaloids, 489, 589. 

Alkyl iodides, preparation of, 603. 
Aluminium, 244. 

determination of, in ammonal, 648. 
oast, 244. 
chloride, 167. 
ingot, 245. 

Amatol, 151. 

Amines, aromatic, 92. 
aromatic, amino-bases from, 93. 
derivatives of, 94. 

Amino-aeids jimduced in hydrolysis of 
proteins, sepamtion of, 494 
7 )-Aminoazobenzene, titrating, 683. 
Amino bastiS from aromatic amines, 93. 
p-Aminophenol sulphate, electrolytic 
preparation of, 262. 

Ammonal, determination of aluminium 
in, .548. 

Ammonia, catalytic oxidation of, 154, 
165. 

direct synthesis of, 151. 
extraction from gas of, 49, .50, 51. 
l»lant for oxidation of, to nitric acid, 
8 . 

]>roduction of, 151. 
soda process, 152. ^ 

Ammonium lutiute, 152. 
sivlts, 151. 
sulphates 152, 153. 
sulphate as fertiliser, .306, 369. 
sulphate, substitution of gypsum for 
sulphuric acid in making, 158. 
Jn/iorpfid frudeosa oil, 290. 

Amylase, 422, 424. 

Anaesthetic action, influence of stereo* 
isomerism on, 499. 

Anaesthetics, local, 499. 

Analytical chemistry, 574. 

Anhalonium alkaloids, 491. 

Aniline, estimation of, 583. 

Anthracene oil, brown dyestuffs from, 
56. 

separation of anthracene, carba&Ie, 
etc., from, 50, 583. 

Anthraquinono vat dyes, 105. 
Antipyretics, 600. ^ 

Antiseptics, effect of, on enzymic activi* 
ties of yeast, 420, 
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Apatite, deposits of, 219. 

A^ple, growth and rii)oning of, ^5. 
Apricot kernel oil, 291. 

Arachis oil, 293. 

Ardecr cordite, 561. * 

Arsenic, 165. 

action of, oi^ yeast, 414. • 

in glass manufacture, 172. 
organic eom])ound8 of, 500. 

Ash, coal, fusibility of, 27. 

estimation of, in cbal and coke, 578. 
pneumatic handling, 10. 

Aspargillus funuiriu-i, 4‘J8. 

Aapergillua oryzcB, 424. • 

Asphaltene, 22. 

Asplialts, 80. 

Asphodel ramo!r>(s as raw material for 
distillery, 418. 

Australia, leather industry in, 348. 

Azide, lea<l, 568, 560. 

Azides of metals, 568. 

Azino dyes, 100. 

Azo dyes, 101. 

B. 

• 

BacilUia acetocthylu^ts, 441. 

Bacilhis butyliens, 442. 

Bacteria, action of, on wood, 12o. 

• in agrieultuns 374. 

infection of w'orts with, 411, 412. 

Ball mill, 16, 

Balloon fabrics, 120. 

Banana must, alcoholic feriiicntation 
of, 421. 

Barley, ^16. 

acid reaction of, 407, 432. 
aerating of, 433. 
after-ripening of, 407. 
amino acidsin, 407, 432. 
moisture content of, 407. 
partial drying of, 432. 
phosphoric acid iii, 431. 

Baryta as bUtiching agent, 139, 140. 
Batteries, primary and secondary, 252, 
253. • 

Bauxite bricks, 187. 

deposits and production of, 244. 

Beech nut oil, 292. 

Beef, sensitiveness of, to freezing, 4.57. 
Beer, analysis of, 406. 

carbonated and Ixittlcd, 435. 
determination of oxalic»acid in, 407. 
influence of brewing water on haze 
in, 434. 

Jpw graVity, 436. 

matadics of thin, 437. 

mashing system for, 411. 

non-alcoholic, 413. 

palate fullness of, 411. 

production, restriction of, 403. * 

tannic acid process for atabilismg, 411. 


; Beeswax. 205. 

j Beetroot for brewing purixiaos, 435. 

I Benzaldc*hyde, 9.5, 96. 

Bi*nzene, (‘hlorinated/ determination of 
I munoehlorobenzeiic in, 582. 
j chloro- an<l dichlorobenzene mixtures, 
i analysis of, 582. • 

deterinmation of, in alcohol, 430. 
estimation of carbon bisul])hide in, 

I 58.3. 

I « eslimatiim of thiopheii in, 583. 
i Benzine, 77. 

I coinponentH of, 76.^ 

Benzol, <legn*<* of purifieation (ff, 38l. 
extraetion from gas of, 47. 

1 |ncrie aeid from, 52t». 

Berbeiine, ('Mlimation of, .590. 

Bei'v llnini, 248. 

1 Beverages, non-alc‘oh<ihe, 413. 

Blast-fumaeo flue dust as fertiliwi, 368. 
gas, eleaning of, 219. 
j gas, rceovi'iy of pota.sh fnun, 161. 

slag, effect on cement, 200. 

' Blasting explosives. iS<r Explosives, 
j Bleaching, 138. 

agents, loss of oxygen in iisi* of, 142. 

' agents, various, 139, 110, 141, 142. 

1 elimination of nitrogim ^nun fibres 
I (luring, 138. 

of partly coloured fabrics, 140. 

]»o\vder, 142. 

j processes, effect of, 139. 

use of |K:r-saltH for, 141. 

1 Boilers, siirfaix) coin6ustion, 25. 

! waste lieat, 24. 

I water tube, advantages of, 11. 

Borneo spirit as a source of toluol, 

66 . 

Brazil nut oil, 290. 

Brazilian wild bee wax, 205. 

Bread, 450. , 

cause of stalcnesa in, 451. 
preparation of, 451, 452. 
j Breweries, tracing infection in, 411. 
Bri'wcry by-produ(;ts, 440. • 

Brewing, 409. 

Dofrc'n [iroeesM of, 410. 
industry ; find economy, 410. 
infection of worts with bacU'na, 111, 
412. 

lagcr-beer, 412. 
inatiTials, new, 400. • ^ 

r(*d coloration of wort in, 412. 
water, 434. 

Bricks, bauxite, 187. * 
silica, 179. 

•.test for measuring hardness of, 197, 
weathering products of, 197. 
Bromine, bcha\^our of ferrocv«.niH(^R 
towards, 585. • 
prej)a\p.tion of, 163. 

* su^fiy of, 163, 



614 


SUBJECT INDE^. 


Brouasonetia fibre for ])a|)cr weaving, 
119. 

Building matcrialH, 107. 
mortars, 198. ' 

weathering products of bricks, 197. 
Butyl alcohol from maizo, 442. 


a 

Cacao butter, dt'udorising, 294. 

estimation of, m cocoa, 457. 
Colcium-load alloys, 247. 

Calciiim aluminaic, hydraulic pro}>cr* 
ties of, 200. 
carbide, 153. 

cyaiiamidc as fertiliser, 308. 
cyanide, 153. 
nitraU% 152. 
nitrate as fertiliser, 308. 
oxide, estimation of, m milk of lime, 
585. 

Candelilla wax, 295. 

<'andlonut oil, 288. 

Channels, jiroduetioii of fuel oil from, 
70. 

Cap and detonator eoiiii>(>sitioiis, analy¬ 
sis of) 5'/2. 

Caramel, 438. 

(^rlmme dyes, 100. 

Carbazole, scjiaration of, from "an- 
thmeeno oil,” 50, .583. 

Carbenc, 22. 

Carbide, 274. 275. 

Carboids, 22. 

Carbon, electrolytic determination of, , 
in steel, 580. : 

oxidation of, 163. •' j 

ix'action of, with sulphur dioxide, i 
.105. j 

('arbon-black in preparation of vul- j 
canised rubber, 324. i 

preparation of, 308. | 

(’arbon hisulplnde, estimation of, in 
benzene, 583. 

Carbon dioxide, soda-a.sbcstos as ab- I 
sorbent for, 580, 

(^arbon monoxide, apparatus for esti¬ 
mating, in gases, 570. ; 

eonveraiotl into dioxide, 102. 

Carbonyl chloride, 100. 

sulpfiide, 106. I 

(’arvacrol derivatives, 490, 497. 1 

Castor oil, 282^293. 

Catalase, 404, 422. 

action of, in yeast cells, 423. 

Celluloid, effect of lieat on, 543. 
Cellulosei, 120. « ! 

acetates, solubility of. 122. ^ | 

as substitute for other substances, s 
127. ' 


Celhiijoso cbUts, 122. , 

from wood, for explosives, .538, 539. 
hydmtion of, 121. 
new reaction of, 122. 
nitration processes, 543. 

IHiwder, 121. 

solifuons and pla.stics,(l 18, 122. 
(VlluIos<‘S, re-classifieation of, 138. 
Cement elinkcT, ehemical constitution 
of. 190. 

effect of slag oii, 200. 
kiln dust, |)otasii from, 100. 
setting of, I as, 199, 200. 

Ceramics, 189. 

” diuiting ” of t(‘rra cotta, 190. 
cfTect of ]>n‘ssiav on tiles, 190. 
enamels, 193. 
glazes, 191. 

milling of pottmy materials, 190. 
porcelain, 191. 

•stoneware and earthen wan?, 106. 
Cereals, niw, uso of in brewing, 4ia 
vitamines in, 400. 

Cerium. 108. 
nitride, 104. 

('Iiarcoal, uso of, in purifying gas, 55. 
(Iiebulinie acid, 300. 

(Iiemical factories, (human, 11. 
(1icno|)odiiun oil, 497. 

Cherry kernel oil, 291. 

I Chill 8alt|x.‘tre, 150. 

(’hlorate explosives, 548. 

Chlorine, beliaviour of ferrocyanides to, 
585. 

production of, 163, 258. 
C'hlorobenzenes, analysis of .mixtures 
of. 582. 

Cliloroform, detection of hydrochloric 
acid in, 592. 

electrolytic preparatia .1 of, 262» 503. 
Clilorobyarins; manrfacture of, 504. 
(’hloropicnn, insecticidal value of, 376. 
(’hrome leather, etc., 358. 

liquors, basic, 353, 36S' 

('hromium compound alloy, 246. 

« compoimds, reduction of hexavalent, 
353. 

estimation oV, in steel, 586. 

Cider, detection of, in wines, 408, 446. 
Cinematography, colour, 512. 
developing machines or tanks for, 
510. 

Cdral, condensation of, 498. 

(’itron seed oil, 291. 

(Jlarain, 20. 

Clay, determination of air' in jpKstic, 
182. 

examination of, by rational analysis,* 
181. 

glasshouse poto from, 182. a 
stondard method of grading,],181. 
tank blocks from, 182. 
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Clinker, cement, chemical constitution . 
•of. 19^. • , 

pneumatic handling of, 10. 

Coal, action of pyridine on, 20. 
action of ri'agents on, 21. 
ash, fusibility of, 27. 
carbonisation of, 41, 4.), 40. • 

chemistry ana constitiition of, 20. 
combustion of, 22. 
complete gasification of, 43. 
deterioration of, 22. • 

» determination of mcthowl group m, 

• 21. 

dust, carbonisation of, *44. • 

estimation of ash m, 579. 
gaa, determination of benzol in, 579. 
hydrogenation of, 21. 
low temiierature liistillalioii of, 37, 
45. * 

method of determining sulphur in, 
579. 

microseopie examination of, 20. 
mmoa, ^lermitted explosives for use 
in, 552. 

liowdered, 27, 240. 
storagesof, 22. 

treatment of, for cojemg, 58. 

Coal ConsiTvation Committee, pro¬ 
posals of, 39. 

Coi>alt*chroiniuin-tungsten alloy (stel¬ 
lite), 246. 

Cocoa, estimation of caiao butter m, 
157. 

j)ovd»*r8, mi’thod for iliffeiX'iitiating 
tli'* percenttiges of shell in, 458. 
Coconut oil, separation of stearine 
from Meine from, 2S5. 
quality of proteins in, 460. 

Codeine, 490. 

Coffee substitu^s, lupin seeds and 
pods in preiJarOjtion of, 452. 

•Cohune oil, crude, 294. 

•Coke. 57. 

breeze, methods of dealing with, 26. 
estimation of ash m, 578. 
metallurgical, 59. ^ 

• oven gas, extraction of ethylene from, 

,31. * 

ovens, 57. 

oven works, effect of Armistice on, 7. 
treatment of coal for, 68. 

Collagen, 361. 

• ^fibrils, shortening of, on heating, 361. 
Colophony, action of sulphuric acid on, 

311. 

constitution of, 311. 

Colot&rii% matters and dyes, 84, 683. 
Otoncrete, cause of adhesion to iron of, 

• 201 . 

detejioiation and cracking of, 201* 
manufacture of, 201. 

Conductors, 251. 


Copper, elertroplating of, 255. 
electiotheriiial processes, 241. 
extraetiun of, from bunt pyrites, 
243. ^ 

industry, 240. 

Icaclnng proo<*sses, 241, 242. 
niatW and sl.ig, estimation of pi.ignc* 
titc in, 585. ' 

jireseneo of, in smelter sUvg, 2 40. 
sheets, gaivanoplaslio production of, 
256. 

(Cotton cloth, bleaching of, 140. 
fibre, 114, 129. 

mercerising, 146. • 

negative adsorption for ahiiuiiiiuiu 
acettvte, 141. 
purification of, 115. 
niw, action on solutions of salts, 115. 
substitutes for, in manufacture of 
explosives, 538, 539. 
yam, mercerising and bleaching of, 
114. 

(.Jouraaronc resin, 309. 

Cresol, electrochemical oxidation of, 
262. 

as dyestuff solvent, 141. 

Crushing and grinding apparatus, 15. 

(^ircumin, synthesis of, 112. 

Cyanamides, 277. • * 

Cyaujdo.s, 153, 277. 

estimation of, in ammoniacal liquors, 
584. 

Cyanogtm, removal from gas of, .52. 

t'ymenc as iiossible source of thymol, 
497. 

* investigation of, 111. 
utilisation of, 496. 


Daiifi (ihpiica as insecticide, 370. 
Ik-tonatois, 565, 571. 
analysis of comiKisitioiis of, 672. 
sand test for, 673. « 

Dextrin, 401. 

Diacetonaimnc, preparation of, 499. 
Diazo j^Tclilorates as exxilosivcs, 569. 

reaction, the, 105. 

Digitalis glucosides, 405. • 

Dihydroquinine homologucilf 489. 
Distilling, 417. ^ 

substitutes for use in, 418. * 

Dinitrodmitrosobcnzenc as explosive, 
632. • 

Dogwood tree seed oil, 289. 

Pobinite, calcined, as refractory, 187, 

l88. 

Dopes, aeroplane, 342. 

Diugs, synthetic, 498.« 

•lA^ing apparatus, 12, 14. 
o4s, 287,•301. 
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Dura, flaked, uh brewing material, 410. 
Durain, 20. 

DuhI, elcctri<Mil M^}Mi,ratiou of, 278. 
from gaseH, electrostatic dopoHition 
of. 17. '■ 

removal of, from gases, J3. 

Dyeing, dry, of woollen fabrics, 144 
induUry. n'searchiiii, 137. 
machines, 14/>. 

methods of, artificial silk, 143. 
mordants for, 145. 
theory of, 145. ' 

weakening of wool in, 145. 

Dyes, 84, 583. 
alkMi fusions, 00. 
anthmiiuinone, 05, 105. 
nzo, 101. 

eondensatinns, 90. 

di' and Iriphenylmethane, 07, 143. 

eeoiuumc aspi'ct, SO. 

for use as coluur-seiisitis(;rs, .510. 

halogenation of, 94. 

importation of, 85. 

indanthnmc, 100. 

indigoid, 108. 

intermediates, 88. 

isatin derivatives, 109. 

jiiglone, 95. 

natuiak 11:2. 

nitro-compounds, 90. 

oxazinc, azine, and carbazine, 100. 

pnigress in manufacture of, 84. 

pyrone colours, 99. 

sulphide, i 10., 

Umdering action of sulphur black, 
144. 

Dynastito explosive, 550. 


Egypt, production of pliospbatcs m, 
1G5. 

Electric batteries, 252, 253, 259. 
furnaces and accessories, 263, 264, 
266, 5170,273. 
pig iron, 269. 
sti'cl, 267. 

Electrical heat treatment furnaces, 
270. 

separati^ of colloids and emulsions, 
280. 

separation Mf dust and fumes, 13, 
17, 278. 

Eloctrioity, turbines for produc¬ 

tion of, 10. 

Electro-chemistry, 240. , ^ 

Electro-deposition of metals, 253, 254. 

Electrodes in electric furnaces, 264. 
mametite, 251. 

manufacture bl, 265. • 

radiograpliio examination^of, 265, 


Electrolysis, fused salt, 262. 

theory of, 260. ‘ 

Electrolytes, 265. 

Electrolytic cleaning of metals, 258. 
extraction of metals, 257, 258, 261. 
inorganic products, 260. 
orifanic products, 26^ 
refining of metals, 2s^. 
Kiectro-osmosis, 280. 

Electroplating, 254. 

Electrothermal extraction of non-fer¬ 
rous metals, 271. 
metallurgy, 266. 

JClcBis pois.son'fiiit 294. 

Enamels, antimony, 193. 
cast iron, 103. 
ground-coat, 194. 
sheet-iron, 193. 

Engines, Dies^J, fuel for, 31, 32. 
Enzymes, acl.i<m of, on starch, 428. 
arnyloclastic action of formaldehyde 
on, 423. 
general, 422. 

of Aftpergilhes ort/zes, 424. 
protoociastic, 405. 
yeast, 425. 

Enzymic action, ^3. 

Essential oils, 496. 

Ethane and air, mdammation of mix¬ 
tures of, 35. * 

Ether, estimation of, in alcohol, 591. 
Ethyl alcohol. See. Alcohol. 

Ethylene, extraction from gas of, 49. 
Evening }»rimrose seed oil, 290. 
Explosives, 523. 

blasting, explosion omperaturesof,554. 
blasting, properties of, 65^^ 555. 
blasting, substitutes for, 534. 
blasting, testing of, 654, 655. 
blasting, use of pi^us substances 
in, 566. 

detonation velocities of, 556, 557. 
gelatin, 544, 546. 

gelatinous blasting, /‘auses of inert¬ 
ness in, 546. 
gunpowder, 664. 

' heat energy of decomposition of, 564. 
high, for ci4ul purposes, 533. 
high, for military purposes, 524. 
initiators, 565. 
liquid air or oxygen, 650. 
measurement of explosion pressure 
of, 556. 

new confpositions for, 547. 

non-gelatinous, 5^7. 

pt'rmitted, for use in coal minoSj 552. 

propulsive, 668. * 

reduction of muzzle Hash of, 563. * 

relative explosive powers of, 633,558 

safety, 553. 

sporting powders, 564. 

theory of detonation of, 567. 
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F. 

• * • 

^'abrk‘»» aeroplane and airaliip, 120, 
341. 

bloaehod, “chemical od'^ui “ of, ISO. 
wool, effect of weather in dcvstiHiym^i, 

no. , 

.^al8, 281, 454, .188. 

acetyl value of, 588. | 

dotennination of n-fractivc index, : 

285. 

, hardened, 297, 464. 

, method of removing acids from, 284. 

solid, 293. ** I 

fatty acids, 289, 451. 
lins(!cd oil, 304. 

production of, as by-products in the 
su,{>uniffcation of fats, 454. 
fee<lnig stuffs, 37.5. ^ 

felspar, ivcovery of potash from, l(>l. 
fcnugiX'ck seed oil, 289. 
fermentation, alcoliolic, aldehyde stage 
in, 427. 

alcoholic, role of phosphates in, 427. 
chemistry of, 422. 

effect o4 atmospheric pressure during, 

411. ^ 

Fombach process of jiroducing | 
acotono by, 417. \ 

ii)dustries, 403, 422. I 

industry, bacteriology in, 441. j 

industry, utilisation of by-products ; 

and waste in, 422. 
kinetics of zyniasis 426. 
process for manufacture of glycerol, 
422, 442. 

Ferro-allo 3 rB, 271. 

FerrocyonidM, behaviour towards chlo- 
’ rine and bromine, 685. | 

Fertilisers, basic slag as, 371. 

blast furnace flue dust as, 368. 

. calcium cyanamidd as, 368. 
consumption of, 365. 
decomposed st^aw as, .375. 
nitrate of lime as, 368. 
nitrogenous compounds as, 368. 
nitrohin, 368. '* = 

sources of raw material/or, 367, 368. , 
urea as, 371. < 

Fibres, 114. 

cotton, purification of, 129. 
miscellaneous, 118. 
textile, from gmsscs, 118. 
jftBrm, swelling of, in alkah8,*362. 
Filtration methods,^2, 14. j 

open tank,.16. I 

Fine ctioxdcals, 489. | 

Fijiishing textiles, 147. I 

Firebricks, crashing strength of, 187. | 
load-testing of, 186. | 

Firecia/, examination of, by “ ra¬ 
tional *' analysis, 181. < 


Fireclay refractories, 181. 

Fish, preservation of, 4.56. 

Fifih liver oils. 286.* 

Flame projectors, 70. 

projiagiition of, m gaseou.s mixtures, 
34, 35. 36. 64. 

Flax, retting of, 118. 

S4‘ed, isolation of improved strains of, 
118. 

Flour, 4.50. 
lupin, 452. 

Fluorides in blasting cxploaiws, 553. 
Formaldehyde, amyloelastie pio]MU'tios 
of, 42i 

a])pai'atuH for pmduction of, 50 f. 
Fnince, wood pulping exiienmeiits in, 
128. 

Food, prol)l(‘ms of, an<l their eonneetiun 
with oeonornic |M>lie.y, 449. 
h\>ods, cattle, 463. 

tinned, ilcterniUiatioii of tcinix’iuturo 
in, 457. 

I'Yuit, causes of biowniug of, 4.56. 
growth and n|-)ening of, 45.5. 
sa]), effect of electrolytes in, 455. 
tannin in, 455. 

Fuel, 20. 
alcohol as, 30. 

colloidal, 29. » * 

combustion of, 24. 

economy, 10, 24, 38, 45, 196, 116. 

gaseous, 32. 

liquid, 30. 

liquid, furnace for uhv of, 13. 
motor, evajioration velocity of, 77. 

» oils, 80. 

powdered coal as, 27. 
production of, from waste cellulose 
liquors, 131. ^ 

Research Board, report of, 23, 62. 
Fulminate chlorate mixture, 567. 
ignition tcmjicraturcs of, 568. 
of various metals, 566. 
mercury, as explosive, 606, 567, 569, 
572. , 

Fumaric acid, production of, in fer¬ 
mentation of sugar, 428. 

Fumes, electrostatic separation of, 278. 
recovery of phosphoric acid from, 
279. , 

Fungicides, 376. • 

Furfural, 589. 

Furnaces, electric, 263, 2^, 26*1^ 270, 
273. 

mufidc, 13. • 

Fusain, 20. 


pallotannic acid, synthesis of, 35^. 
Gal^;^iiopiatftio methods, 254. 
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Gas, 41. 

as subsUiuto for petrol, 33. 

•black in prej^aration of vulcanised 
rubber, 32^ 

chemical and physical characteristics 
of. 61. 

determination of l)enzol in, .'570. 
extraction of aromatic hydrocarbons, 
benzol, toluol, eU*., from, 47, 40, .'32, 
59 . 

incandcRconoc mantles, 50. , 

low tornpt'raturc carbonisation of, 4.5. 
natural, 75. 

nartural, chlorination of, .502. 
producer, determination of, in ex¬ 
haust gas, 32. 

producer, determination of tar va¬ 
pour in, 579. 

producer, efficiency of, 33. 
removal of tar from, 47. 
retorts, carbonisation of coal in, 41. 
retorts, steaming, 42. 
water, 33. 

water, effect of temjieraturc in, 42. 

Gaseous mixturt^s, pro{)agatiun of flame 
in, 34. 35, 36, 64. 

({ases, a])()(vmtii8 for esti mating carbon 
motpixidc m, 576. 
dctermini'tion of density of, 574. 
electrical precipitetion of ter fog 
from, 47. 

inechanistn of combustion in, 34. 
method of measuring moisture in, 
575. 

])ermeability of rubber to, 341. 
rate of diffusion of, 344. 
rate of solution of, by water, 485. 
relative efficiency of, in various 
apparatus, ifel.« 

system of washing with liquids, 16. 

G,clatm, 361. 
explosives, 544, 546. 
imbibition of water by, 361. 
photographic, 515, 521. 
soluticns, mutarotation of, 361. 

Glass, 170. 
annealing, 176. 

arsenic in manufacture of, 172. 
cause of milkinoss in lead, 172. 
cloBsifiiiation of non-vitreous sub- 
stanclfs in, 173. 

coloured^” spectral analysis for 
development of, 174. 

“ cords *’ in, 173. 
devitriffca^on of, 173. 
furnaces for making, 171, 172. 
machine^ for manufacture of^*i7«l. 
necessity for increased production of, 
170. 

optical, 174. « 

physical properties and chemicaif 
composition of, 177. ^ 


' Glass pots, manufacture off 183, 184. 
resistant properties of, 175. 
scientiffc and illuminating, 175. 
temperature control in manufacture 
of, 172,174. 

Glazes, Chinese, 194. 
cl&sticity of, 193. 

in ceramic industry, investigation of, 
191. 

preparation of, 192. 
salt, carbon dbntent of, 193. 
solubility of lead in fritted, 193 ' 

Glucinum, 24)% ' 

f (rlucosidos, 495. 

Glue manufacture, 353, 364. 
in manufacture of rubber, 325. 
separation of, in vegetable glues, 364. 
water-resistant, 364. 

Glycerides. a«ftion of enzymes on, 283. 
Glycerin, 282. 

manufacture of, 295, 296. 

Glycerol, determination of, from specific 
gravity, 583. 

estimation of, in wines, 445. 
production of, by fermentation 
methods, 422, 442. ^ 

> Glycol as bleaching agent, 142. 

Glycols, 262, 504. 

nitration products of, 537. 
Glyoxalines, preparation of amino- 
substituted, 494. 

Gold, electrolytic refining of, 229. 
loss of, during smelting, 229. 
metallurgy, of, 228. 
precipitation of, from cyanide solu¬ 
tions, 228. ^ 

process of refining, 229. 
recovery of, by flotation methods, 

■ 228. ' 

' recovery of, from mtnganifcrous ores, 
228. 

Grasses, textile fibres from, 118. 

Gum, natural, 310. 

Gums, 402. v 

Gun barrels, testing of pressures deveU 
^ oped in, 564. 

Gunpowder, 564. 

H. 

Halogcnated compounds, 502. 
Hamame^i tannin, 360. 

I Harmaline, 492. ^ 

I Harmine, 492. 

Heat insulation, 18. 

Helium for aircraft, 70, 75, 1^. 

Hemp, 118. 

for paper weaving, 119. 
Hexamino-arsenobenzene, 501. ^ 
Hexanitrodiphenyl as explosive, 532, 
570. 
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Hexar 

g! 

Hexar._ _ _^_i^e, 632, 

670. « 

Hide ]towder, chromed and unebromed, 

3r>.'». 356. 

Hides, bating of, Jt60. * 

liming of, 340. 
stcrihsation, 348. 
structure, 348. 

Histamine from histidine* 494. 

Hfstidinc, 494. 

Hdps, antiseptic evaIuation*of, 434. 
destruction of mildew in, 434. 
dried, 415. 

new varieties of, 415, 433. 
storage of, 415, 433. 

blydantoin derivatives, 498. 

Ifydrastme, 492. * 

Hydrocarbons, aromatic, extraction 
fi-om gas and petroleum of, 47, 08 
aromatic, from pinene, 498. 
chlorination of, 602. 
estimation of, in benzine, 76. 

* halogenation of, 94. 

*siilphonat1on of, 88. 

Hydrogen sulphide, o:.Jtraction from 
gas of, 49, 62, 5.3, 54. 

' Hydrogen, apparatus for producing 
Imall quantities of, 577. 
manuTacture of, 162. 
peroxide, estimation of, 585. 

Hydrone'ter, improved, for determining 
density of liquids, 577. 

Hydroxyanthraquinoncs, 95. 

Hyoscine, 49J. 

Hyoscyamine, 491. 

Hypnotics, 498. 


o 

I. ‘ 

Indanthrene dycB,«106. 

India, iron and steel ftdustry in, 202, 
218. 

leather industry in, 348. 

Indiarubber. See Rubber. 

Indican, preparation of, 113. 

Indigo, natural, 113. 

Indigoid dyes, 108. 

Indigotin, 142. 

Indifubins, sul^tituted, 109, 11^. 
Insecticides, 376. ^ 

Insulators, 260, 261. 

Iridium^ s^anftion of, 687. 

Iron, basic pig, 206. 

<6brbon alloys, 223, 225. 
oarburisation of, 224. 
grey c^t, 223. 
industry, 202, 203. 
ore, 206,218. 

a _ • 


i ron OWN dcvelopmttots in United King* 
tlom, 204. 

ores, estimation of titanium in, 687. 
“ synthetic *’ cast, 268J 
systematic research in iron works, 
216. 

thermo-electric mei^surcmonb* on pure, 
224. 

Isatin derivatives, 109. 

Iso-oleic acid, 297. 


J. 

# 

Jams, iiiotliod of stringthoning jellying 
jxiwer of, 456. 

Japan, oils from, 497. 

paper manufacture* in, 110 
Jiiglone dyes, 95. 


K. 

Kelj), treatment of, 160. 

Kernel oils, 285, 291. 

Kerosene, 7.3. 

Ketones, .504. 

Kilns, thermal oflTKiicney of, ’96.* 
Kumquut seed oil, 291. 


L. 

T^\boraloire d’Ktudes de I.v Soie o 
• Lyons, papers of, relating to silk, 
117. 

Lab ador atone, 167. 

Ix^ad, action of sulph'jric^id on sheet 
239. 

alloy, manufacture of a new, 247. 
azide detonators, 565. 
loss of, in smelting, 239. 
oleate, 284. 

oxides, carbonates, and sulphates 
307. 

• styphnate in explosives, 669. 

leather, analysis of, 357. 
artihcial, analysis of, 689. 
determination of free minega! acid 
in, 368. • 

determination of moisture content of, 
358. • 

deteimination of water-soluble matter 
m, 357. • 

estimation of ash in, 589. 
bfumess, effect of grease on tensile 
st/ength of, 368. 
stripping of chromic 363. 
supply of, 347. * • 

Lenfon juice, vitamines in, 401. 

Lettui^ prick^, seed oil, 290. 
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Lignin derivatives, preparation of, 126. 
determination ojf, in wood, 123, 124, 
126. 

from various sourccH, 126 

Li^nitoH, carl)oniH(ition of, 44. 

Jjimo, estimation of calcium oxide in 
,milk of, 685. * 

JJnalool, synthosft of, 408. 

LinBccd oil, 287. 
elToct of ex[)UHing, to air, 303. 
fatty acids us substitute for j^lyccride, 
304. 

fatty acids for wat<'r|iroo(ing, 300. 
iatty a(5ids from, 304. 
in manufacture of jwiints, 301. 
oxidation and polymerisation of, 301, 
302. 

luipiiflH, fractional distillation of, 10. 
iinpnived hydiometer for d(4ermin 
ing den.sity of, 577. 

Liquors, waste cellulo$H>, 130, 131. 

Juibricating oils, 73, 78. 

Lupin flour in jirciNimtion of broad, 
452. 

seeds and |)odH in |>nq>amtion of 
eoffeo substitut(;s, 452. 


M. 

Maguosito as n*fractory, 187, 188. 
ealcined, m o|)on hearth pro(‘essii.s, 
220 . 

Magnesium fchloride, dehydration of, 
167. 

Magnetite, estimation of, in copper 
matte and slag, 685. 

Manganese ore, deposits of, 218. 

Maize, aceton* ficm, 442. 

Malt, diastatio power of, 431. 
moisture in, 431. 
substitutes, 435. 

Maltaso, 404, 425. 

Maniliot sc^ed oil, 288. 

Manui^s, chemical, manufacture of, 
366. , 

organic, 373. 
phosphatic, 370. 

Moat, offoct of ammonium-nitrogen 
content of, 457. 
post-fliortcm changes in, 457. 
preservation of, 450. 

M^hadon oil for use in ^laints, 303. 

Mercerising, 146. 

Mercury, ilctallurgy of, 247. 

Mercury fulminate, as explosive, 566, 
667. 

reaction, 572. 
substitutes fo*( 569. 

Metallurgy, electrothermal, 261 
flotation processes in, 227. 
ol non-ferrous metals,*226. 


I Metals, corrosion of, 235. 

'electro-deposition of, 253, 254.* 
electrolytic cleaning of, 268. 
electrolytic extn^tion of, 257. 
electrolytic refining of, 256. 
electroplating of, 255. 

^dectrothermal extraction of, 271. 
ferrous, method of measuring mag¬ 
netic hardness of, 224. 
non-ferrous, fusion and refining of, 
273. * 

precious, extraction from bulnt 
pyntc^, 243. * 

X-ray testing of, 223. 

Methane and air mixtures, combustion 
of, 63, 64. 

Methyl alcohol, 419. 

deU'otion of, in ethyl alcohol, 430. 
Methylanilme derivatives, [inqiaration 
of, 93. 

Methylwaix‘llctierine, 490. 

M<*xiean buckeye seed oil, 291. 

Milk, antiscorbutic power of ordinory, 
402. 

as food for growing animals, 452. 
digestibility of, 452. * 

method of detecting added water in, 
■ 453. 

synthetic, 453. 
zinc in, 463. 

Millet as brewing material, 409. 

Mineral oils, 66, 580. 
determination of paraffin wax in, 580. 
reduetiou of viscosity of, 80. 
synthetic, production of, 81. 

Molasses, waste, for distilling purposes, 
418. 

Molybdenum ore, 219. 
Monochlorobenzene, determination of, 
in crude chlorinated benzene, 582. 
Morphine; 490. • 

estimation of, 590. * 

Mortar, compressive strength of, 198. 


N. 

Naphthalene, nitration of hydrogenised 
derivatives, 92. 
removal of, from gas, 55. 

Naphthol, production of, 90. 

Nickel, copper compounds, 246 
electrolytic e?^raction of, 257. 
electrolytic reding of, 245. 
electroplating, 256. * 
ores, 246. 

“ Nicu ” steel, 246, 270. 

Nirvanol, 498. 

Nitrates, bacterial production of, 370. 
as fertilisers, 366, 368. 
in South Africa, 367. 
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Nitre oftke, 152, 153,158. 

• aa substitute for sulphuric acid, 360. 

Nitric acid, convorsion of nitric oxide 

into, 156. 

preparation of, 154. • 

Nitrides. 164, 277. 

Nitrites, estimation of, 584. . 

Nitrocellulose, 537.* 
acetylation of, 544. 
determination of nitrogen content of, 
639, 540. 

determination of viscosity of, .540, 
•, 581. 

powders for small arms, 582. 
solutions and solvents, viset^ity of, 
122,541. 
stability of, 542. 

various raw materials for production 
of, 539. 

Nitrogen, removal of, from fiWes during 
bleaching, 138. 

Nitrogen comjiounds, production of, 150. 

Nitrogen peroxide mixturcH, liquKl, 532. 

Nitrogen snlphido for cxplo.sives, 572. 

Nitrogenous compounds as fertilisctrs, 
368. ^ 

Nitroglycerin, acceleration of gelatinis¬ 
ing power of, .545. 

• loss of, In nitration ^d washing 2 )ro- 
egsses, .536. 

mechanism of propagation of explo¬ 
sion through, 535. 

•nitro<!elluIo8e colloids, formation of, 
546. 

powdei-*. erosion jinxluocd by, 562. 
processes fur nitnition anil sejiaiution 
of, 536. ^ 
properties of, 535. 
s61ubility of, ill oils, 53<». 
vaijour pressure .5.36. 

Nitroglycol as blastmg explosive, .537. 

Nitro-isobutylglycerol trinitrate, 537. 

Nitrolira as fertiliser, 368. 

* Nitrophenyl glycervl ether. 537. 

Nitro-starch as exinosive, 614. 

NitrO'Sugars aa blasting explosive, 637. 

NiU'ous acid, estimation of, 584. 

Nitrous gases, utilisation of, J54. 

Non-drying oils, 290. 

Non-nitroglycerin compositions for ex¬ 
plosives, 549. 


O. 


Oil companies, activities of, 66, 67, 
fires, iHethod of extinguishing, 81. 
in«l)erby8hire, Norfolk, etc., 30, 71, 


J2. 

p^m, n^w, 294. 

production from mineral sources, 71. 


shale, 71. 


Oils, 281. 

determination of refractive index. 
285. 

1 drying* 287, 301. 
essential, 496. 

i extraction of, from fruits and kernels, 
1 285,291,1 

I fuel, 80. 

■ hydrogenation of, 297, 298. 

Japanese, 497. 

lubricating, 73, 78. 

irft.‘thod of ilcBiilpliurising, 81. 

method of removing acids from 284. 

mineral, 66, 581. 

* semi-drying and non-drying. 290. '* 

' solubility of nitroglycerin iii, 536. 
i treatment of, to remove iiiipurities, 

283, 284. 

Oitieica fat, 293. 

, Oleic acid, hydrogenation of, 297. 

, Opium, 49(.K 
Oxaxuie dyes, 100. 

. Oxygen, ap)utiatu8 for esLimating, iii 
I u})j>or alinosphen*, .577. 

i explo.sives, 5.50. 

‘ Oxylupiit aa explosive, 551. 


' Paints, conditions of application of, 

I 300. 

exjKisiire projicitieH of, .300. 

I luminous, 308. , 

j “ silting ” of, .30.3. 

; PaHndiuni, 1.5.5. 

, Palm kernel oils, iodiiii* values of, 29-1. 
j new oil, 204. 

I Palm oiJ, liydixilysis of, 283. 

I “ Paneris)!,” .3.50. ^ * 

\ Pa|KT, beating of, 1.33. 

bliyvelnng of, 133. 

J estimation of staieli in si/ed, 135. 

I making machinery, 132, 133. 

! inanufaeture of, 119, I2K. 

I sizing anil lilling materials, 134' 

I ‘ testing, 135. 

: viscosity of eciating mixtures for, 134. 

I water]ir(iof boards, 134. 

i waste, 135. 

1 Paraffiiuim liquidum, 78. s'* 

j Paraffin, chlonnation of, 503. 

I determination of, in niiTieral 'jils, 

I 580. 

I w’ax, manufacture of, 79. , 

I Para rubber seed oil, 288. 

Peach jiemel oil, 291. 

Peas, quality of proteins in, 450. 

Peat, apjiaratus for lycpressing liquid 
from, 17. ^ ^ 

carbonisation of, 44. * 

Peuagr^, 463. 1 
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Pelletierine, 490. 

Penta-crythritol tetraniirat^* sh cxplo* 
ftivo» 032. 

Perilla oil, 304. 

Permanganate^, electrolytic* produc¬ 
tion of, 260. 
supply of, 167. 

Porony^so, 422. 

PerphospliaWs, electrolytic juDduction 
of, 201. 

Petrol, calorific value of, 580. 

determination of aromatic hydro- | 
carbons in, 580. | 

Petroleum, action of reagents on, 82. [ 
and the war, 66. 
cracking, 82. 

estimation of toluene in, 09. 
extraction of aromatic hydrocarbons 
and toluene from, 68. 
in England and other sources, 30, 72, 
73. 

origin of, 83. 
refinery toclmique, 80. 
spirit, aromatic content of, 77. 
spirit, critical temperature of solu¬ 
tions of, 77, 580. 
standardisation of testing, 75. 
statistics, 74. 
trinitrotoluol from, 530. 

Phenanthrenc, separation of, from 
“ anthracene tul,” 583. 

Phenol-aldehyde, condensation pro¬ 
ducts of, 310. 

electro-chemical oxidation of, 262. 
estimation 6f, in tar oils, 581. 
picric acid from, 91, 525. , 

synthetic, 526. 

Phenyl glyceryl ether, nitro derivatives 
of, 537. 

iV-Phenylglyc^ic»J)-arsinic aciil deriva¬ 
tives, 501. 

.Phonograph reconls, hardened fats in 
manufactun; of, 297. 

Phosphates, production of, 165, 307. 
role of, in alcoholic fermentation, 
42 ^. 

supply of, in various countries, 307. < 

Phosphine, 155. 

Phosphoric acid, recovery from fumes, 
279. 

Phosphorus as molybdate'! in steel, 
ostimatioii of, 586. 

Pho^tograpfeic cinematography, 512. 
colour processes, 512. 
colour sensitisers, 510, 511. 
dovelopiAg agents, 509, 515. 
effect of moisture on sensitiveness of 
emulsions, 517. « 

emulsions, 514, 51.5. 
materials and |»foeessi>s, 508. 
ribgative piVfcesseh, 514. 
panchromatic plates, 5^0, 511. 


Photographic papers, 617, 518. 

]K)8itivd processes and. after treat¬ 
ment, 517. 

processes, gelatin in, 515. 
processes, selenium in, 519. 
radiography, 520. 

Silver deposits, recovery of, 509. 
Photography, use of,rfor war purposes, 
613. 

Phthalcins, formation of, 96. 

Xhcric acid, continuous process for 
manufacture of, 52.5. 
developments in manufacture of, 524. 
from benTol, 526. 
from phenol, 91, 525. 

Pigments, .306. 
load, 307. 

Plant and machinery, 7. 

Plaster, setting of, 198. 

Platinum, 155, 248. 

separation of, 587. 

J’lum kernel oil, 291. 

Polymtrophenols, 90. 

Porcelain, electrical resistance of, 190 
production of, 195. 

U.'mpcraturc porosity and shrinkage 
of, 194. ' 

thermal staU'hty of, 195. 

Potasl), Alsatian, 367. 

from blast furnace slag or gas, 161. 
from cement kiln dust, 160. * 

from silicates, 161. 
industry m United State.s, 150. 
salts as fertiliser, consuiiiplion of, 
366. • 

solubility of, 161. 
world consumption of, 367. 

Potassium carbonate in Africa, 166. 
nitrate in South Africa, 157. 
sjvlts, supply of, 159. 

Prmting textiles, 140, 147. 
l^otatoes, qualit 5 * of proUmis in, 450. 
Proteins, physiological value of, ‘iii 
foodstutls, 450, 451. 

Pymmidone, 591. 

Pyrites, extraction of copix'r and pre¬ 
cious metals from burnt, 243. 
ipethod of determining sulphur m, 
579. ' 

Pyrone colours, 99. 


Q. 

« 

Quinine, sources cf supply, 489. 
Qumotoxines, synthesis of, 490. 


R. 

Radiograms. “ definition ** in^520. 
Radiography, 520. 



SUBJECT INDEX. 


623 


etometeiB, 677. 
aotorie^ basic, 187. 

!bct of temperature on penetnftion ' 
[ of slags in, 186. 
ireclay, 181, 185. 
ilassbouse pots, 182. * 

L glass manufacture, 184, 185. 

In zinc industi^, 186. ^ 

^search work on, 178. 

/silica, 179. 

(tank blocks, 182. 

/ thermal conductivity and spccihc 
heat of, 187. 

esins, Bakelite type of, ^10. 
coumaronB, 309. i 

natural gums imd, 310. | 

synthetic, 309. | 

fletorts, horizontal, carbonisation of 
coal in, 41. ; 

Btop'cnded, steaming coal charges in, 
42. 

vertical, for zinc extraction, 232. 
vertical, system of carbonisation in, 
42. 


Rosin as sizing for paper, 134. 

Rubber accelerators, effect and be* . 
. havia%r of, 333. 

‘ ageing of vulcanised, 338. 

estimation of percentage ^f, in unvul- | 
eanised material, 321. 
ftkbrics, deterioration of, 343. I 

fabrics for aircraft purposes, 311. 
good? manufacture of, .341. i 

Hevea iatox, sjiecitic gravity of, 317. 
ingredients, plastic, 325. 
latex, variability in, 319. 
latex, yigld of, 319. 
method of determining sulphur in, 
579. 

mineral accelerators, 331. 
mixing, 324. ^ 

natural, behaviour of, towards sol* 
vents, 321. • » 

natural, complexity of, 321. 
output of, 315. 

permeability of,Ho gases, 341. 
plantation, variability in, 322 ^ 

tiate of vulcamsatioa of, 323. 
raw, molecular conditicA of, 320. 
seed oil, Para, 287. 
spontaneous alteration in projK'rties 
of, after vulcanisation, 338. 
statistics, 315. 

♦•substitutes, 325. • 

synthetic, 322, 

vulcanisation, acceleration of, 331. 
vulr^sation catalysts, 329. 
vulcaifisation, new method of, 328. 
'^vulcanisation, theories of, 328. 
c vulcanised, 334. 

vulc^ised, behaviour towards sol- ' 
vents, 340. 


Rubber, vulcanised, division of ingre¬ 
dients of, 3^3. 

vulcanised, instability of condition of, 
339. 

vulcanising agents, 326, 329, 331. 


S, 


Sabulite as explosive, 547. .548. 
Saccharin, 601. 

Sf^niower oil, 304. 

Salvarsan derivatives. 501. 

Saponin glucosides, 495. 

Scurvy in animals, 463. • 

Seeds, mcrease in vitamine during ger¬ 
mination of, 462. 

Selenium, 164. 

in photographic processes, 519. 

Selc oil, 293. 

Scini-drying oils, 290. 

Sesame oil, 292. 

Sewage, activated shuige process, 482. 
punffcation, 482. 

rc|K)rt of Royal Conimuwion on 
Sewage Bis|)OHal. 486. 

Shales, oil front, 71. 

Shuci-flower wa.x, 295. 

Silica bricks, improvement of, ,179 
bricks, test for measuring crushing 
stnmgth of, 179. 
refractories, 170. 

Silicates, s^ieciflc heats of, 176. 

Silicon chloride, 166. 

Silk, artificial, 118. 

, boiling-off processes, 117. 
method of distinuuishmg iiatiiml 
from artilh'iai, 119. 
raw, grading of, 117. 
thniuds, instruinAit*4or determining 
cohesion in, 117. 

Silkworm chrysalides, 292. 

Silver, extraction of, from Canadian 
silver cobalt ores, 229. 
metallurgy of, 228. , 

standarc), proix'ilics and inanufac* 
tiirc of, 230. 
volatilisation of, 230. 

Slag, acid, mineral constitution 6f, 220. 
basic, as fertiliser, 366, 371, 372. 
blast-furnace, effect of, ort cement, 
200,219. 

copper, estimation of usi^netite in, 
585. 

liquid, recovery of heat from, 18. 
manipulation and contAil of, 219. 
prosence of copper in, 240. 

Sludge, method of treating, 14. 
Soda-asbestos as absorbent for carbon 
dioxide, 586. * 

Sqdium aluminat^, 296f 
’ carbouat^ deposit of, in Africa, 1G6, 
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Sodium hyposulphite, eleotrolytio , 
production of, 261. 
nitrate, 102, 154, 150. 
nitrate, conHumption of, 360. 
|)erinnnganato, electrolytic prepam- l 
tion of, 108, 201. „ 

jx^roxide, dct^irnunation of active 
oxygen in, 585. 

nulphite, 200 . 

{:joii, steriliBation of, 375. 

Solvents, recovery of volatile, 18. 

8oU)4418. 

South Africa, potassium nitrate in, 157. ' 

production of phosphates in, 165. 

Soya boon oil, detection of, in linseed 
oil, 313. 1 

Spectra, determination of extinction 
IxmndarioB in, 510. ! 

distribution of energy in, 510. ! 

Spectrophotometer, new typo of, I 

578. 

Spirits, 444. 

Starcli, 401. 

acetone from, 441. ' 

action of enzymes on, 428. ' 

changes of, during boiling, 148. 
estimation of, in sized papers, 135. 
soluble, estimation of, 430. 
soluble^ n^thod of pre|>aring, 439. 

Steam, economy of, 10. i 

low pressure, 10. 

nvising installations, 25,26. , 

basin, extonde<l use of, 201. 
basic, i*efmot(jric8 far open hearth j 
processes, 220. i 

case hardening processes, 222. 
electric, 2U7. 

electrolytic determination of carbon 
in, 080. 1 

estimation of iihc.^pliorus as molyb- ! 

date in, 586. ! 

estimation of vanadium and chro- j 
mium in, 586. 
files, manufacture of, 222. 
flaky and woody, 223. ! 

gases occluded in, 223. ! 

hardening and tempering, 225. i 

high-siM‘ed, constitution of, 222 
induslry, 202, 203. | 

manufacture of, 220, 221. j 

mechanical pr{>|X‘rtic8 of, 214. | 

nickel-cirromiutn, 208. 
parts, salvi^Ag worn, 222. I 

jiroduction, statisliCH of, 207. | 

requisite pljysicAl projxsrties of, 208, i 
209. ' i 

systematic research work on, 216. , 

welding of, 222. - I 

wire, hardening and tomiiering of, ■ 
224. 

X^rwys for teB'ting, 223. ! 

Stellite, 246, 


Stereoisomerism, influence of, on ajw 
I'hotic action, 499. 

Stoneware, chemical, 196. 

Straw, decomposed, as fertiliser, 375. 

feeding value of, 376. 

Strontia as bleaching agent, 1.39, 140. 
Sucrast;, 406, 425. 

Siicnise, d' terminationqpf, 396. 

nitration of pure, 5^7. 

Sugar, acetone from, 441. 
beet, British, 390. 
beet, manufaeture of, .390. 
boiling, 382. 

clarificaUoDjof cane Juice, 379. 

' curing and fimshing,^S4. 

decolorising carbons in refining of, 
392. 

flefective, for refining, 394. 
deterioration of raw, 386, .386. 
determination of ash of, 398. 
determination of reducing, 397. 
determination of sucrose, 390. 
eva|M)ration of cane juice, 381. 
evtmcUoii of cane juice, 378. 
feimcnOttion of, in alkaline me^lium, 
424. 

manufacture, chemical control of, • 
400. 

nitrated, ,*8 blasting ex))l()sive, 537. 
jilantation wliiU', 387. 
production and consumjdinn of, 3^7. 
jiroduction of funiaric acid in fer¬ 
mentation of, 428. 
jiroducts, analysis of, 396. 
reduction of imjiort duty on 
Xiiqx'riaJ, 378. 
relinmg industry, 392. 
in tanning extraci^*, .354. 

Suljihide dyes, 110. 

Siilplutc-cellulost', 351. 

Siilphonatiun of liy<b’ojarbon.8, 88, 89. 
Siiljihur, allotmphy of molten, in viil- 
camsaiion ofi rublxjr, 327. 
chloriile as vulcanising agent, 329.' 
compounds, extraction from gas of, 
52. 

fixation of, during vulcanisation, 330. 
method ot. determining, in coal, 
pyritt‘s, rubber, etc., 579. 
supply of, 164. 

Sulphuric acid, electrical precipitation 
of, 158. 

from calcium sulphate, 168. 
manufacture of, 157. 
removal of arsc’nic from, 158. 
solvent action of, on sheet lead, 239. 
use of Government plant for. So 
Sulphurous acid, estimation of, 584. 
Siilphuryl chloride, 169. 

Superphosphate as fertiliser, consumiT- 
tion of, 366. 

composition of manufactured, ,371 
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T. 

• ♦ 

Tan Hquon, circulation of, by com¬ 
pressed air, 351. 

Tannage, new methods of,^52. 
prindplo of restrained, 352. 

Tanning, cbroi^ liquors for, 353,^62. 
extracts, man4faoture of, 364. 
extracts, sugar content of, 354. 
iron, 360. 

materials, supply of, ^48. 
substances. 83 mthotic, 350. 

*• theory of, 359, 363. 
vegetable, 351. * 

Tannins, analysLaof, 355, 589. 
oxidation method for, 355. 
quantitative analysis of, 356. 
vegetable, chemistry of, 359. 

Tar, acid, oil distilled frogi, 81. 

distillation and dehydration of, 56. 
fog, electrical precipitation from 
gases of, 47. 

oils, estimation of phenol in, 581. 

• removal of, from gun, 47. 

va|)Our, deUTinmation of, in coal gas, 
579. 

Tea, variinion of tannin and alkaloid 
content of, 4.57. * 

Tellurium, 164. 

Tcrra-cottn, cause of “ dunting ” of, 190. 

«r-Tetrahydro-«-naphthylamiiu*, 92, 93. 

Tetranitroamlinc as explosive, 530, 570. 

Tetranitropentaerytlintol, 571. 

Tetryl as explosive, 531, 563, 570. 

Textih-js. 114. 
bleaching, 138. 
dyeing, 137. 
finishing, 147. 
mercerising, 146. 
printing, 146, 147. 
waterproofing, r48, 306. 

Thallium, 168. * 

jthiophen, estimation of, in Ixmzcne, 
582. • 

Thorium, 108. 

Thymol, sources of. 497. 

Thyroxin, properties of, 493. 

Tiles, effect of pressure on,/190. 

Tin, flotation processes, 247. 
use of, in pyrometry, 247. 

Titanium chlorido, 1^. 
estimation of, in iron ores, 587. 

Toluene, estimation of, in petroleum, 69. 

Vxtraction of, from petroleum, 68. 
sulphonation of, 80. 

ToluOl, extraction of, from gas, 47. 
fromBameo spirit, 66. 

Tomato-seed oil, American, 292. 

Tl^^itrotolttol from petroleum, 530. 
manu^tuie of, 527. 
nitra^n prooesees, 528, 629. 
removaJ of addity from, 629. 


Tryptaso, purifloaiion of, 406. 

TsuMki oil, 292. 

Tung oil, 304. 

Tungsten compound alloy, 246. 
ore, 219^ 

Turpentine oil, properties of Japanese, 
314. • 

now sources of, 342, 498. * 


U. 

Uico, 247. 

United States, potash industry ini^l59. 
wood pulping experiments in, 128. 
zinc industry in, 232. 

Uranium, ae{)aration of, 587. 

Urea as fertiliser, 370. 

Urease, 404. 


V. 

Vanailium, estimation of, in steel, 58G. 
Va{Hmr densities, estimation of, 575. 
N^arnishes, aei*oplane, 312. 
analytical and experimental obsi'r- 
vations on, 312. 

(‘clluloHo, 312, 

ui), estimation of constituffnW of, 312 
“ setting ” of, 303. 
vifiKiOsity of, 313. 

Vegetable cuticle, 121. 
tanning, 351. 

Vegetables, vitaminos in, 461. 

Vinegar, 421. 

'effect of malt shortage on, 448. 
effect of war conditions on strength 
of. 421. 

trade numbers of, 421. 

Vitainincs, fat solubfe A'or growth pro¬ 
moting, 458. 

introduction of, into margarine, 449., 
investigation of, with regard to foods, 
440. 

m yeast and yeast extracts, 414. 
wat<‘r soluble B, or antineuritic, 460. 
water soluble C, or antiscorbutic, 461. 
Vitrain, 20. • 

Vulcanites as products of methyl- 
rubber, 345. 


W. ^ # 

Water, chlorine process cj steriliaing, 
465. 

gifting sand filtration process, 
4«9. 

examination and removal of sus¬ 
pended matter il(, 471. j 

prevention of “ accident" to, 477, 
' i 
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Water, purification of, 465. 

rate of solution of gaacH by, 485. 
Waxes, 281. • 

Wheat, physiological value of proteins 
in, 450. 

Whisky, production of German, 444. 
White-lead' pigment, properties of, 307. 
Wines, analysis of, 445. 
detection of adulteration in. 419. 
detection of cider in, 408, 446. 
estimation of glyci^rol in, 445. 
estimation of higher alcohols m, 4tG. 
fixed organic acids m, 408. 

Italian, discrimination l)ctwc<‘U 
natural and adulU^rated, 408. 

Wm» cloth, use of, 18. 

Wire, hardening and tempering of 
metal, 224. 

Wireless signals, recording apparatus, 
514. 

Wood. 123. 

action of bacteria on, 129. 
carbonisation of, 44. 

Jarrah, mpid M^asoning of, 198. 

Hgnm from, 121, 125. 
pulp, lioiling, 130. 

pulp, cxiKfnments m Kranec and 
Upited States, 128. 
pulp, Buiphitu process for, 130. 
pulp, supply of raw materials for, 
127. 

pulp, waste liquors, 130, 131, 418. 
Wool, effect of atmospheric moisture 
and heat on, 116. 

“ elasticum,” reaction of, 117. 
fabrics, effect of weather in destn»y- 
ing, 116. 

grease, removal of, afUT scouring, 
284. . 

w'ouriiig process, 116, 
weakening of, in dyeing, 145. 


X. 

X-rays for identification of Hiib.stances 
in mixtures, 578. 
for testing Petals, 223. 


X-rays mat^frials, sensitometry of, 6^0. 
p^iotographs, contrast aad exposure 
in, 520. 

Xylene, separation of, from petroleum, 


Y. 

Yams, cellulose, 119. 

pafxT, as substitute for cotton, 119. 
Yeast, action of arsenic on, 414. 
autolysis nf, 405, 426. 
brewers’, 414, 440. 
co-enzyme of, 405. 

effect of antiseptics on enzymic 
activity of, 426. 
enzymes, 425. 
growth of, 438. 
influence of air on, 435. 
influence on alcohol of, 439. 
maltaso, 404. 

measuring rate of growth of, 414. 
nuelcin content of, 431. 
stimulation of inaltasi; and zymase 
activity in, 413. 
vitamines in. 414. 


Z. 

Zinc blonde, desulphurising, 231. 
corrosion of, 235. 
distillation of, 231,234,235. 
dust in manufacture of explosives, 
5.50. 

electrolytic and electrothermal ex¬ 
traction of, 232, 267, 271. 
electrolytic deposition of, 233, 254. 
extraction of, by moans of vertical 
retorts, 232. 
industry, 186, 230, 232. 

-lead, 236. 

oxide as pigment, 306. 

Zirconia, 168. 

Zirconium ores, analysis of, 687. 
Zymase, 41i}3. 
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A-BBREVIATEONS USED [N FOOTNOTES. 

• » 

'fiiB following 18 a liHt ff journals, &c., to which rofercnro is made in this 
volume, with the abbreviations used. Where the title has not been abbrov’ated 
it is given in the first column only. 


Abs. Bactoriol. . Abstracts of Baeti^nology. 

Aerial Ago Weekly. 

Agric. Bull. F.M.S. . m Agricultural Bulletin of tho Federated Malay States. 
Agric. J. India Agricultural Journal of In<lia. 

Agric. Res. Tnst. I’uj^ji 

Indigo Pub. . Agricultural Hcscarch Institute, Pusa, Indigo Publica- 

tion.s. 


* Alkali Inspector’s Rep. . 

Allg. Braiu.u. Hopfenzeit. 
•Alig. '/*. Bierbrau. u. 
Malzfabr. 

Amor. J. Dia. (Children . 
Amor. J. Pharm. . 

Amer. J. Physiol. . 

Amer. J. Sci. 

Aracr. Silk J. 

Anal Fis. Quini. . 

Anal. •'*>oc. Qiiiin. Argen¬ 
tina 

Analyst. 

Annalen 
Ann. Bot. 

Amu Chim. . .i. 

Ann. Chini. Analyt. . . 
Ann. Falsif. . 

Ann. InHt. Pasteur 
Ann. Mine^e Belgique. 
Ann. Mus6o Colon. Mar¬ 
seille 

Annali Chim. Appl. 

Ann. Rep. . 

Ann. Rep. Rothamsted 
Expt. Sta. 

Apoth.-Zeit. . 

Arb. Reichsgesundheits- 
• amte 

Arch. Exp. Path. Pharm. 

Arch. Hyg. . 

Arch. Pharm. 

Arehief Suikerind. Ned. 
^Indie 

Ark. Kr^., Min., o. Geol. 
Arms and Explosives, 


Reports of tlie (jhief Insjjector under the Alkali Works 
Act. 

Allgemoine Hrau- und Hopfenzeitung. 

Allgemeine Zeitschnft fur Bierbnnu>rei und Malz- 
fabnkatioii. 

American Journal of the Diseases of Cbild.'en. 
American Journal of Pharmacy. 

American Journal of Physiology. 

American Journal of Science. 

American Silk Journal. 

Anales ile la Sociedad Espaiiola Fisica y Quimica. 

Anales de la Soeiodad Quimiea Argentina. 

Justus Liebig’s Annalen dcr Chcmie. 

Annals of J5otany. 

Anriales de Chimie. " 

Annales d<’ Chiniie Analyticpie. 

Annalen des Falsificatioiis. 

Annales de I’lnstitut PasU’ur. 

Annales des Mines de Belgique. 

Annales du Mus^'c Colomalo de Marseille. 

.Annali di ChiWca Apjilicata. 

**Annual Reports of tho Progw*8S of Appbed Chemistry. 

Annual Reports of Rothamsted Experiment Station. 
Apotheker-Zoitung. / ’ 

Arbeitcn aus dem Reiehs-Gesundhcitsanitc. > 
Archiv fur exiicnmentelle Pathologic und Pharma- 
kologie. '* 

Archiv fur Hygiene. 

Archiv der Pharua^ie. 

Archief voor de Shikerindustrie in Ncderlandsch- 
Indie. 

Arkiv for Kcmi, Mmcralogi, och Oeologi. 
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Atti K. Accad. Lincei . Atti della Realo Aocademia dei Lincei. 

Au 0 . Chem. Eng. and . 

Min. Rev. . . Australian Chemical Engineering and Mining Review. 

Baumaterialenkunde. 

Bergbau und HUtte. 

Ber. .... berichte der doutschen chemiaehon Crescllschaft 
Bor. deutsr Pharm. Ges. Bcrichto der deu^^schen pharmazeutischen Geaell- 
' I schaft. 

Bied. Zentr. . . bicdormann*H Zeniralblatt fur Agnkulturchemio und 

rationcller Tiandwirtschafts-Bctrjcb. 

Biochem. J. . Rioclieinioal Journal. 

Bioohem. Zeits. . Biochoiniaehe Zeitschnft. 

Blast Furnace and ^^eel Plant. 

Bd. of Trade J. . . Board of Trade Journal. 

Boll? Chim. Farm.. . Bolletino Chin'nco Farmaceutico. 

Brasserie et Maltono. 

Brau* u. Malzind. . Brau- und Malzindustric. 

Brennereizeit. Brcnnercizeitung. 

Brewers* J. . Brewers’ Journal. 

Brewing Trade Koview. 

Brit. J. Phot. . . British Journal of Photogra))hy. 

Bull. Agnc. Intell.. . Bulletin of Agricultural Intellignuc and Plant Diseases. 

Bull. Amor. Inst. Min. 

Kng. . . . Bulletin of the American Institute of Mining Engineers.. 

Bull. Assoc. Ind. livmera Bullctino dell* A‘»8ociaziono dell’ Tndustria Laniera . 
Ital. Italiana. 

Bull. Assoc, (^him. Suer. . Bulletin do TAsaoeiation Clumiquc de Sucre et do 
Distillene. 

Bull.del’0.2iceColoniale. Bulletin de rOffice Colonialc. 

Bull. Imp. Insl. . Bulletin of the Imiierial Institute. 

Bull. Soc. Agric. France. Bulletin do la Soci6t6 Agricole de France. 

Bull. Soc. Chim. . Bulletin do la Soci6t6 Chimique do France. 

Bull. Soo. Chim. Belg. . Bulletin de la Soci6t6 Chimique do Belgique. 

Bull. Soc. Fran 9 . Phot. . Bulletin de la SociiSte Fran^aise de Photographle. 

Bull. Soc. d*Kncour. Bulletin de la Society d’Encouragenient |X)ur I'lndua* 

trie Na\onale. 

Bull. Soc. Ind. Min. . Bulletin tie la SocitH6 do rindustrie Mini6re. 

Bull. Soc. Ind. Mulhousc Bulletin do la Societe Induslrlelle dc Mulhousc*. 

Canad. Chem. J. . . Canadian (licmical Journal. 

Can. Machinery . Canadian Machinery 

Can. Mm. Inst. Bull. Canadian Mining Tnstituio Bulletin.^ 

Can. Min. J. . Canadian Mining Journal. 

Caoutchouc et Guttapercha. 

Centr. Bakt.. . . Ccntralblatt fur Bakteriologie. 

Chem. Age . . Chemical Age. 

Chemical Engineer. 

Chem. and Met. Eng. Chemical and Metallurgical Engineering. 

Chem. News , . Chemical News. '■ 

Chem. Soo. Trans.. Transactions of the Chemical Society. 

Chem. Trade J. Chemical Trade Journal. 

Chem. Ur^sohau Chemische Umschau ueber die Fett- und Harz- 

Industrie. 

Chem. Wee^blad Chemisch Weokblad. 

Chem.-Zeit. . Chemiker-Zeitung. 

Chem. Zent'. . ChemuK^hes Zeniralblatt. 

Chim. et Ind. Chiinie et Industrie. 

Ciro. Pwnt Maiiufrs. Circular^.of the Paint Manufacturers Aaacrif-tion of 

Assoc. U.S« the (Jnited States. 

Coal AgOi 
Collegium. 

Comptes rend. . Comptee rendus hebdomadaire des Stances de l*Aca- 

demie des Sciences. 
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Comptes rend. Trav. Comptes rendus dea Tmvaux do Labomtoiit' do Carla- 
* ^rlabeag ber» 

Colliery Guardian. 

Comm. Central Rubber Communicationa of the Central Rubber Station, 
$tat. Buitenzorg Buitenzorg, Java. 

C6mm. Netherland Govt.* Communications of Cte Nctherland Govemment 
Inst. for advising Institute for Advising the Rubber Tmde and 
Rubber Tmd^ RuW>er Industry. * , 

Contract Record and Kngineonng Review. * 

Dejieche Col. . . lX*peche Coloniale. 

Deutfl.tKssigmd. . Deutsche Kssigindustrie. 

Deuts. Sl(;d. Woch. * IVutache Mediynis<'lie Woohcn.sthift. 

► Do Veldbode. 

Dyer. 3 

Kdinburgli Review. i 

Elect. Rev. . . . Electrical Review. 

Electrician. 

Elektrotcchn. Zt‘its. Elcktrotechnisehe Zeitschnft. 

Engineering. 

Kiig. and Min. J. . * Engineering and Mining .loumal. 

Eng. Rev. . . Engineering Review. 

K.\plo8iv<*fl. 

Faraday Soc. Faraday Society. 

Farben-Zeit. Farben-Zeitung. 

Farber-Zeit. . . Farber-Zcitung. 

Fermentforsch. . FermentfoiHchmig. 

Fernim.'^ 

Finska KemiHtaaml’fnuletH Medilelingcn. 

(}as Ago. , 

Gas J. ... Gas Journal. ' 

Gas World. 

Ga%. Chim. Ital. . . Gazzetia Chimiea Italiana. 

I .erber. 

( 1 -^ Abhandl. Keimt. 

Kohle . Gesainmelte Abhandlungen zur Kenntniss der Kohle. 

Gluckauf. 

Helv. CMm. Acta . Helvetica Chimica Acta. • 

Ind. Engineering . Intlian Engineering. 

Ind. J. Med. Res. . . Indian Journal of .Mcdi<' il Resean-lu 

Indiarubbcr J . riuiiarubb«*r Journal. . , 

Indianibbcr W^rkl. 

Inst. Min. and Met.’ . Institution of >finmg and Mi tallurgy. 

Inst. Pet. 'IVcli. . . luHtitution of Pidroleum Technologists. 

Int. Military Digest International Mibtary Digest. 

Intern. Sugar J. . . International Sugar Journal. 

Iron Age. 

Iron and Coal Trades Rev. Iron and Goal Trades Review. 

Iron and Steel In^. 

C 4 fcmcgie Schol. Mem.. Iron and Steel Institute, Carnegie Scholarship Memoirs, 
.fap. Med. Literature . Japanese Medical Literature. 

J. . . . . Journal of the Society of Chemical Industry. 

J. Agric. Re.s. . Journal of Agricultural Research. ^ 

J. Agric. Sci. . Journal of Agricultural Science. • 

*J. Amer. Oram. Sor. Journal of the American Ceramic Society. * 

J. Amer. (^hem. Soc. Journal of the American Chemical Society. 

J! Amer. Leather (’hem. ** 

Journal of the American Leather Chemists Association. 
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